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[Text] This study was performed by the Keio Engi..cering 
Society under a contract from the National Institute for 
Research Advancement [Sogo Kenkyu Kaihatsu Kiho] 


(Resume of Study) 


Based on the awareness that the science and technology policy will play an 
important role in Japan's future, this survey involved a systematic collec- 
tion and processing of literature relating to science and technology policy 
and the extraction and processing of importand problem points to establish a 
foundation for future science and technology policy. 


Foreword 


The purpose of this survey was to systematically collect and process litera- 
ture concerning Japan's science and technology policy and to extract and 
process the important problem points in order to establish a foundation fo~ 
future science and technology policy. This survey did not adopt the method 
of “procegsing the results of literature surveys followed by compilation" 
but followed the method of “initially drawing up a general table of contents 
to set up the points of view and selecting literature items to fit under the 
different categories." On the other hand, all literature coming under sur- 
vey was given at ‘Least a single scrutiny which together with the service 
provided by the Japan Information Center for Science and Technology (JICST) 
served to insure no major omissions. 


The literature covered by this survey includes monographs published in Japan 
since 1970 (55 books, includes some before 1970), research reports (6), 
government publications (16), journals (36 journals, 221 items), and news- 
papers (from the clippings fileof the Science and Technology Agency Library, 
1975-1977). 
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The term “science and technology” appears throughout this report, and this 
is used with the intent of conveying the strong interaction between science 
and technology. It also should be added here that this report is slanted 
more toward “technology” than "science." 


What became clearly evident throughout this survey was the paucity of liter- 
ature items that come under the classifications of the preestablished subject 
categories and the very limited number of authors for this small number of 
items. Furthermore, much of the discussion related to Japanese science and 
technology policy obtained by this survey lacked specific policy information, 
and discussion on methods for actual execution were not included. In other 
words, these papers did not offer proposals and opinions based on actually 
demonstrated research. 


Research on science and technology policy cannot be completed in a day, and 
cumulative efforts of a methodical nature may be necessary. This is research 
that will not necessarily produce immediate results to be tied in with im- 
provements to the people's welfare. On the other hand, there will possibly 
be no solutions to the problems even though there may be any number of dis- 
cussions of the type advanced in the past as long as research in this area is 
not promoted. When one considers the state of Japan's science and technology 
today, it can be thought that science and technology policy is positioned 
over a major turning point. It is important that this turning point be estab- 
lished after fully recognizing Japan's social and cultural climate and incor- 
porating the information into the process of establishing Japan's science and 
technology policy followed by a restudy before setting up the final policy. 
We will be gratified if this literature survey makes some contribution toward 
this line of research. 


Takeshi Kawase 


Lecturer, Faculty of Engineering, 
Keio Gijuku University 
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Literature Survey Concerning Science and Technology Policy (Summary) 
1. Makeup of Report 

This literature survey report is comprised of the following sections 
Chapter 1. Science and Technology Policy in General 

Chapter 2. Present Status of Science and Technology Policy in Japan 
Chapter 3. Japan's Science and Technology Promotion System 


Chapter 4. Importance of Japan's Science and Technology Ffolicy and Improve- 
ment Policy 


Chapter 5. Summary 


Chapter 1 should be regarded as an introduction to this literature survey. 

It makes the argument of just what science and technology represents in order 
to clarify the regions of discussion. It then discusses the relationships 
between science and techrology versus society from a historical standpoint 
and clearly describes the features of modern science and technology. It 
then presents an outline of science and technology policy and describes 
briefly the science and technology policy situation in other countries. 


Chapter 2 describes the manner in which Japan's science and technology policy 
is constructed. It also describes what this policy consists of and the prob- 
lems that are incorporated. 


Chapter 3 discusses the research and development organs (national and public 
laboratories, industry and private research organs, universities) that are 
the promotional parent bodies for science and technology policy in Japan and 
extract and process the problems within the setup, the problems arising from 
interactions between research and development organs, and the problems asso- 
ciated in relationships with government. 


Chapter 4 discusses the present status of Japan's society and economics and 
clearly defines the role science and technology has played in the past and 
the many problems with which it is presently confronted. It then clearly 

describes the importance of science and technology policy for the effective 
promotion of science and technology, proposes policy, and presents problem 
points with regard to the executional organization, its mechanism, and its 








direction as seer from the side. it further presents a compilation of argu- 
ments relating to important subjects that Japan should presently take up and 
seeks to provide a directivity. 


The different chapters contain many excerpts from the original literatur® °« 
an attempt to correctly grasp and present the different authors’ emphasis 

and nuances. The present understanding and the awareness of associated prob- 
lems along with various problems and their countermeasures are then extracted. 
The excerpts on these problems and their countermeasures and proposals are 
processed and compiled in Chapter 5. 


2. Condensetion of Report 
1) Present Science and Technology and Science and Technology Policy 


Since the inception of science and technology from the time man appeared on 
this earth and began to use fire and tools and converse through speech, 
science and technology have continued to develop and progress without paus- 
ing for a soment. It has continued to the present stage when there is so such 
scientific knowledge and technology that has been created to exert massive in- 
fluence to man's living. Let us here consider some of the features of present 
day science and technology. 


The features of modern science and technology include the densification and 
unitization of relationships between science and technology, development to 
extreme degrees in specialization and detailed nature of work, and acceler- 
ated advances. The subjects and objectives of science and technology have 
assumed massive proportions, require vast sums to finance, and have expanded 
greatly. On the other hand, there is a decreased rate of appearance of in- 
novative technology. 


In addition, the features of the science and technology promotion system in- 
clude the increasing massiveness of research and development structures and 
the increasing awareness that science and technology itself has become an 
item for capital outlay. 


Among the characteristics of the relationships between science and tech- 
nology and the environment (society) that can be cited are the increasing in- 
fluence it exerts on industry, economics, and culture and the greater depth 
these relationships are assuming. As a result, relationships between govern- 
ment and science and technology are becoming more intimate, and the govern- 
ment's role is in trend of increase as a result of which the awareness of 
the importance and necessity for technology assessment have been initiated. 
It another direction, the line of thought with regard to science and tech- 
nology is shifting from “universal and absolute” to “limited.” 


The need for the control of modern science and technology with the features 
listed above through a national unit will probably bring up some argument. 
That is to say, it is the objective of a science and technology policy to 
promote science and technology and use the results it provides to improve 





the culture and prosperity of the country’s people. The 6th Report of the 
Science and Technology Council gives the following statement as the purpose 
of the report. “The position of science and technology in society will be 
correctly established, and a reawareness will be instilled that science and 
technology is basically designed to serve the interests of man be it to over- 
come the energy crisis or directly contribute to advances in medical treat- 
ment and other activities. It is believed that the consent of the nation's 
people for the promotion of science and technology is formed on such a foun- 
dation.” 


As far as science and technology policy is concerned, the government must, 
first of all, clearly specify the basic objectives and display the future 
direction of its science and technology to its people. At the same time, 

it must fairly distribute funds to variow, areas of science and technology 
and thereby promote science and technology. The follewing neai to be included 
in the contents of the specific objectivis of such a policy. 


1) Fiscal aid and activation of government procurement power to promote and 
develop science and technology 


2) Provision of suitable environmental conditions for the promotion of science 
and technology and the system adopted for this promotion 


3) Training of personnel to promote science and technology development 
4) Promotion of exchange of science and technology information 


5) Publicity and enlightenment in science and technology information for 
the people's benefit 


6) International cooperation in science and technology 


The United States, Soviet Union, and European countries set out some time ago 
to establish their science and technology policy and form the necessary or- 
ganizational system, and there have resulted a number of discussions and 
studies on the manner in which these programs were to be expedited. There 
are many areas which Japan needs to study with regard to its science and 
technology policy. On the other hand, the introduction of a policy or sys- 
tem in nearly unchanged manner from some other country will encounter dif- 
ferent environmental conditions, and there may be situations when the intro- 
duction is not only unfit but may even cause some harm. Unfortunately, this 
is a situation which Japan has experienced many times in the past. What we 
have to note carefully in the science and technology policies of the western 
world is that the policies are backed up by their intensity, effort, and 
scientific positiveness. There is progress in definite research as seen 
from the standpoint of the social science and policy science with respect 

to their science and technology policy and its implementation. There is a 
major difference in that much of the discussion on science and technology 
policy in Japan is not backed up by such positive research. 








2) Present Status of Japan's Science and Technology Policy 


The framework of Japan's science and technology policy includes various types 
of organs related to the promotion of science and technology such as the Coun- 
cil for Science and Technology and reports and opinions of committees and 
other councils. These have served as the foundation that is the premise on 
which the overall promotion of policy on the part of the Science and Tech- 
nology Agency is founded. On the other hand, the actual situation is that 
neither the Council for Science and Technology nor the Science and Techno- 
logy Agency is able to control the different ministries and agencies. Al- 
though there is a basic large network for setting the direction of science 
and technology policy, there has been no establishment of power relationships 
between the various ministries and agencies on the fine details and particu- 
larly in the budget area. 


The Council for Science and Technology provides reports related to comprehen- 
sive policy, research targets, and their promotional policies on science and 
technology (excluding nuclear power and space development) in response to 
queries from the Prime Minister. The base of any such report is drawn up 

by the Council for Science and Technology after the Science and Technology 
Agency Plans Office has polied the different ministries and agencies and then 
processed and edited the iniormation before the Council fcr Science and Tech- 
nology makes the final compilstion. There can be some thorny situations at 
the stage whea the different ministries participate, and the result is often 
a harmless abstract work. In addition, the lack of a special power to allo- 
cate budgets often results in the report being a mere composition. 


There are the Atomic Energy Commission, Space Development Commission, and 
Ocean Development Commission that have been specifically set up for nuclear 
power, space, and ocean development. It should be noted that the Atomic 
Energy Commission has authority of sole disbursement capability of nuclear 
power related budgets. 


The Science and Technology Agency is the organ whose role is the overall pro- 
motion of science and technology policy. The Science and Technology Agency 
uses the government's administrative policy, and reports and opinions of 
various councils such as the Council for Science and Technology to draw up 
its “important research and development areas” statement to construct the 
basic policy is sent to the ministers and head personnel of the different 
ministries and agencies with the signature of the head of the Science and 
Technology Agency and aims to assure the necessary funds and its efficient 
distribution. On the other hand, it cannot be said that this system always 
functions effectively on actual budget determinations because of flaws in 
this vertically split administration. 


Japan's science and technology budget has been increasing at an average rate 
of 23.5 percent since 1971 and was 658.3 billion yen in 1975. On the other 
hand, its ratio versus the general budget was only of the order of 3.1-3.2 
percent over several years, and this may be said to be a rather low rate 





compared to the 4-7 percent for the principal western countries. The 5th 
Report of the Council for Science and Technology stated that the country's 
disbursement for science and technology related areas should be 2.5 percent 
of the GNP (it was 2.06 percent in JFY 1975), but there seems to be no evi- 
dence of the vision and yearly plans necessary to attain this level and 
little possibility of its attainment. Im addition, the government is facing 
a low growth period and encountering massive income deficiencies as a result 
of which there is a trend toward large reductions in the government's outlay 
in research funds. There may be need for long term vision and specific plans 
to attain the desired situation on the part of the Science and Technology 
Agency in setting up science and technology related budgets. 


It can further be pointed out that the sphere of jurisdiction and power re- 
lationships of each ministry and agency control the budget distribution, the 
final power rests in the hands of the Ministry of the Finance, the principle 
of [making a percentage adjustment to] the previous vear's budget is adopted, 
and a single year budget system is used are problem areas in the establish- 
ment and application of the budget. 


Looking now at the budget from the standpoint of different themes, the two 
items of nuclear power and space development account: for close to 50 percent 
of the science and technology promotion funds (these were 27.1 and 22.1 per- 
cent respectively in JFY 1975). Var‘ous arguments come up in the budgets in 
regard to these different themes. — 


3) Japan's Science and Technology Promotion System 


We now look at Japan's science and technology promotion system that includes 
research and development activities, training of manpower, and the various 
activities associated with the above on the part of the parent research and 
development body in science and technology. 


At the present time, the science and technology development parent bodies in 
Japan are represented by the three types of national and public experimental 
research organs, corporate and private industrial laboratories, and universi- 
ties conducting scientific research. The problems associated with these 
parent bodies can be classified in the following manner. 


There is need to resystematize the makeup of the present research organiza- 
tion as far as the research setup is concerned. For example, the national 
research organs are dispersed among different ministries and agencies, and 
there is often overlapping in efforts or the inability tc respond to need 

to make lateral ties such as in the case of systems technology. At the same 
time, there is need for clarifying the stacus and position of research facil- 
ities, complete equipped of jointly utilized facilities, ard establishing 
research evaluation modes along with a crying need for a setup in which a 
number of research organs or teams of researchers conduct research through 

a collaborative system. In addition, thre is need for the universities to 
separate the educational organization from the educational mechanism and 
separate teaching activities from research activities. 
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There is need for expanded research funds through increased research outlay 
for performing ordinary research and selective and important research, facil- 
ity funds with sufficient flexibility, and promotion of joint utilization 
systems to provide research facilities in the form of research funds. The 
need for expansion in the country’s subsidy of private and academic research 
funds has also been indicated. 


The training of researchers and the setting up of a research supporting or- 
ganization are proving to be acute problems. At the same time, the provision 
of various information sources, provision of information exchange systems, 
and training of specialists are necessary to improve the flowthrough system 
for science and technology information. 


4) Importance of Japan's Science and Technology Policy and Policy for Its 
Improvement 


When the present status of Japan's science and technology is scrutinized, 
there are a number of problems that become evident. The following discus- 
sicn is presented with regard to these problems. 


First of all, the scarcity of research funds can be offered. To be sure the 
total amount has continued to rise at the average rate of 20 percent or more 
each year since 1965, but there has been no real increase since 1973 when the 
increase in cost of goods is considered. When comparison is made with other 
countries, there is a wide gap in total research funds compared to the United 
States and the Soviet Union, and Japan is even behind West Germany. The same 
can be said for the rate of increase with respect to GNP. Looking further 

at the ratio of government outlay within total research funds, Japan's ratio 
was 27.5 percent (JFY 1975) compared to the 50 percent for the western coun- 
tries placing Japan in a much lower position. 


The next problem that can be cited is the difficulty of importing technology. 
Technology importation was one of the major factors responsible for Japan's 
high rate of growth in the past, and there is no need to restate anew that 
this introduction has been the principal force for promoting Japan's science 
and technology. The fact that the royalty base importation of foreign tech- 
nology adopted in the past has gradually become more difficult to pursue is 
presenting a major problem to Japan's science and technology at the present 
time. At the same time, Japan, which has relied mainly on technology import, 
has very little technology of international impact such as far and away new 
technology of very high spinoff effect to offer, and this is also a problem. 


The increasing massiveness of technology development is another subject that 
needs to be taken up. That is to say, much more developmental money is re- 
quired to develop new technology than before. This is why the development 
of new technology of very high level of uncertainty and high risk will prob- 
ably becowe more and more difficult for a single industry to handle in the 
future in Japan where there is so very high level of dependency on the 
private sector. A similar thing may be said for research on basic science 
and research and development related to social development that are not 
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directly tied ‘n with profit making activities, and it may be important that 
the government develop this end as much as possible. 


In addition, the rapid development of technological innovations is creating 
unbalances in various areas of society, and these are presenting problems. 
Some specific examples are pollution, waste, traffic, urban, and labor dis- 
aster type problems. In the past science or technology itself was not good 
nor evil, and it was said that any good or evil that resulted was the re- 
sponsibility of the people who used the results, but modern science and tech- 
nology development must take into consideration the needs of man, society, 
and nature, and value judgments take precedence. 


Science and technology that has very important concern for Japan's society 
and economy is beset with a large number of problems as mentioned above. 
Consequently, Japan's science and technology policy is pressed for solutions 
to these various problems. On the other hand, there is even some criticism 
that there is some doubt as to whether the present science and technology 
policy of Japan is really stressing science and technology. A discussion is 
presented below with regard to the method of effectively establishing science 


and technology policy necessary to resolve Japan's science and technology 
problems. 


The establishment of a basic policy with regard to science and technology, 
innovation away from a backward facing administrative setup, change from 
unreasonable budget distribution mode operating on the principle of using 

the preceding year's budget as guideline, establishment of true competitive 
principle between research subjects, breaking up the rigidity in research or- 
ganizations, and emphasis of soft science can be offered as items for setting 
up a science and technology policy and its executional system. In addition, 
the need for research on science and technology policy is strongly emphasized. 


The designation of various science and technology areas, the establishment of 
priorities of different projects, the introduction of technology assessment, 
and the need for future predictions can be cited as methods for selecting 
science and technology policy themes. In addition, large technology develop- 
ment, independent technology development, role assignments to government and 
industry, and emphasis on technological cooperation with developing countries 
can be offered in line with the policy for theme selection. 
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Chapter 1. Science and Technology Policy in General 


The main item in the general science and technology policy discussed in this 
chapter is to clearly establish the objectives and areas to be covered in 
order to achieve the preestablished function of this survey. 


The paragraph headed "1.1 On Science and Technology” will try to clarify 
the conceptual specifications with regard to the science and technology to 
be handled by this survey and thereby establish the objectives and areas to 
be covered. At the same time, the features of modern science and technology 
will be extracted, and an attempt will be made at structurization. The next 
paragraph "1.2 Science and Technology Versus Society" will first follow the 
history of the relationships between science and technology and society after 
which the features that have surfaced must recently will be discussed. The 
paragraph "1.3 On Science and Technology Policy” will clearly present the 
outline of the science and technology policy that is the primary subject of 
this survey and clarify the problem areas. "1.4 Science and Technology 
Policy in Other Countries" will describe in synopsis form the science and 
technology policies adopted by other countries. 


1.1 Om Science and Technology 


1.1.1 Science and Technology 





1) Science 


Shintaro Tanabe[1] described science in the following manner. "Science is 
one form of awareness. As a result, it is, first of all, a social phenomenon 
and is an historical product of human society just as with other forms of 
awareness. This is why science, first of all, was trapped and accumulated 

in the course of human society's long term efforts and is directed at the 
overall body of results-knowledge that are still being accumulated today 

and the continuing activity in recognition. The distinction between scien- 
tific recognition and other states of recognition is not dependent upon "what 
is being recognized" but on “how recognition is made." In addition, Tanabe 
added the following with regard to the manner in which recognition in science 
is attained by the following statement. "Science is a systematic and academic 
recognition of specific, universal, and systematic nature that is imbued with 
objectivity and truthfulness." In this manner, Tanabe regarded science as 
one of the forms of recognition and, as such, being a social phenomenon while 
assigning it a place as an historical product of human society and describing 
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its feature as not being the object of recognition but rather the manner in 
which recognition is made. 


Tanabe made the following statement just what the objectives and subjects of 
a science with such a concept might be. "There is nothing present in this 
world which, in principle, can be deleted from the list of objectives of 
science. On the other hand, science is the product of historical develop- 
ment of human society as one form of recognition as a result of which the 
mature of science is conditioned by the manner in which the science of a 
particular period is fashioned and has the mission of serving human life. 
This is why the subject of "just what science should do” cannot avoid social 
evaluation. This type of social evaluation of the nature of science, need- 
less to say, also sets the conditions for selecting "just what science should 
take up." In this manner Tanabe concluded from this situation that science 
is a social phenomenon whose theme and objectives have to be evaluated and 
limited by society as an inevitable development. 


The science featuring the concept described above can be grossly classified 
into 1) natural science, 2) social science, and 3) humanity science depend- 
ing of the differences in the objectives that are handled. 


The reader is referred to the compilation of the Japan Science and Technology 
Promotion Foundation given in the addenda at the end of the volume for a de- 
tailed classification of science and technology. 


2) Technology 


Shigero Hoshino [2] described technology by “technology is essentially the 
practical application of the natural laws that govern nature while being 
aware of or recognizing their nature.” 


Hoshino made the following specific classification of the technology as de- 
fined above. "The natural laws that man utilizes to control nature can be 
classed under physical kinetic laws, chemical kinetic laws, biological kine- 
tic laws, and biologic-psychologic kinetic laws. Man uses these various laws 
to control nature from 12 directions to let nature serve his needs while he 
goes about his life and work." These 12 directions, in other words the ob- 
jectives of technology, are given in Table 1-l. 


Table 1-1 Classification of Technology [2] 
~ Power technology Obtaining power from energy sources 


. Collection technology Collecting fuels and raw materials 
from natural resources 


Technology + Materials technology Production of various materials and 
raw materials for production and 
consumption processes 
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+ Machine technology Fabrication of various tools, machines, 
and facilities for production and 
consumption processes 


r Construction technology Construction of facilities for living, 
health, industry, traffic, and com 
munication 


- Communication technology Transmission of information by sound, 
light, or signals 


+ Traffic technology Transport of man and materials over 
land, on sea, and through air 


r Control technology Operation, supervision, ana control 
of various machines, facilities, and 
processes 

+ Culture technology Growing of plants to provide different 





materials, raw materials, and food 


L Husbandry technology Raising animals for raw materials to 
provide various materials, raw materials, 
and food 


- Capture technology Capturing animals to provide raw 
materials for various materials, raw 
materials, and food 





— Health technology Man's development, health maintenance, 
treatment 


Classification of technology other than the above as extracted from the litera- 
ture can be in the following forms. 


a) Classification of technology according to the areas of application 
Industrial technology 
Military technology 
Public welfare technology (social related technology) 

b) Classification of technology according to its qualitative contents 


Basic technology 
Applied technology 


c) Classification of technology according to its innovative nature 


Innovative technology 
Modification technology 
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d) Classification according iv nature of origin of technology 


Self-developed technology 
Introduced technology 


In addition, Shigero Hoshino offered the following as a model for the overall 
technologic system. 


Figure 1-1 Model of the Overall Technology System 
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{key to figure on following page] 


12. transport 35. economics 

13. information treatment 3%. market 

14. energy production 37. capital 

15. manual labor 38. loans 

16. output (products) 39. nature of labor 

17. industrial system 40. technology and economics 

18. input (object of labor) 41. steady state system 

19. control information system 42. concentrated system 

20. energy supply system 43. labor division system 

21. dynamic movement 44. nature dividing system 

22. thermodynamic movement 45. man and nature dividing system 
23. electromagnetic movement 46. state of systen 

24. quantum mechanical movement 47. fluid system 

25. properties of matter 48. dispersive system 

26. metallic properties 49. labor solidarity system 

27. semiconductor properties 50. natural and environmental system 
28. ceramic properties 51. man and natural environmental system 
29. polymer properties 52. these contents include the following 
30. labor operations 5 states of changes 

31. phase changes 53. state of item 

32. chemical changes 54. position of item 

33. nuclear reactions 55. motional state of matter 

M. (changes in matter) 56. matter itself 


57. energy state 


1.1.2 Features of Modern Science and Technology 


The first feature of modern science and technology that must be considered 
is the fact that the relationship between science and technology has become 
increasingly more intimate and indivisible. Shintaro Tanabe had this to say 
about the relationship between science and technology. "Where science and 
philosophy are tied together through the plane of thinking activities, science 
and technology are linked together through the plane of practice. Technology 
is not only the historical source spring of science but is the foundation for 
its structure. Technology itself is one form of practice, but it is also the 
true source spring of the deep knowledge necessary for the growth of science 
that develops from the recognitions obtained during practice. At the same 
time, technology conversely is promoted by science. In addition, technology 
serves as the principal constitutive element that is the material premise 
for the development of science." It is evident from this statement that the 
tie-in between science and technology is a very intimate one even from their 
contents. It also has been shown that this intimacy is being accelerated 

at the present time. For example, “research on nuclear physics and actual 
utilization of nuclear power, “development of electronic computers and ad- 
vances in basic logic," and “invention of the electron microscope from the 
elucidation of the wave nature of quantum mechanics to open up the world of 
micro physics and chemistry" are good examples [5, 6, 7]. 
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Consequently, it is thought that the theme of Ryukichi Imai [8] stating “the 
distinction between science and technology while conceptually possible is 
actually nonexistent” can be thought to be rather generally accepted at the 
present time. This is why the practice of late is more often to use science 
and technology as a single term rather than to be used separately. In this 
manner, science and technology have become so intimately tied together that 
it is impossible to differentiate between them, and they have to be described 
as a single term. This intimacy is indeed one of the principal features of 
modern science and technology. 


This paper will treat these two difficult-to-separate subjects under the 
single term of science and technology. 


We next look at the features of modern science and technology with the above 


background in mind and list them while taking the casual relationships under 
consideration. 


1) Intrinsic Features of Mojern Science and Technology 


(1) As described above, science and technology have become so intimately 
interrelated and unitized that they are represented by the single term science 
and technology. 


(2) Specialization and differentiation of science and technology have ad- 
vanced to an extreme degree 


Keiichi Yamada made the following statement in this respect [9]. "When com- 
pared to the technology up to the last century, the greatest invention of 
the 20th Century can be said to be ‘the method of inventing’ by man. The 
basic method theory in various areas of science and technology had been 
established, and the respective areas had become orderly systems. The re- 
searchers coming later could enter into research standing on a well-estab- 
lished foundation and did not always have to review the entire field and re- 
organize information and methods before embarking on research. At the same 
time, all the specialty areas have been continuing their very rapid develop- 
ments and are becoming more complex and multifaceted. In such a situation, 
an individual worker in science and technology has his hands full pursuing 
the new information and research methods even in the narrow field he is en- 
gaged in. Furthermore, as research itself becomes more complex, it becomes 
difficult for an individual to assume only a fraction of the total load of 
a research organ and come up with any meaningful results. As a result, the 
fine division in specialization of researchers is taking place in essentially 
irreversible manner with no limit in sight.” 


When one examines the above statement, he can begin to understand that the 
specialization and fine differentiation of science and technology are the 
intrinsic features of science and technology, and this condition is being 
accelerated at the present time. 
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{3) Advances in Science and Technology Are Accelerating [10] 


As also mentioned in the Yamada quotation cited in the preceding paragraph 
(2), basic method theory is being established and systematized in various 
areas of science and technology at the present time so that later researchers 
do not have to start from scratch in obtaining information or reorganizing 
thei: work. This means that the different specialty areas will continue 
their accelerated developments. 


It should be realized from this that “accelerated progress in science and 
technology” and “science and technology is specializing and differentiating” 
are two-sided unitized relationships. 


(4) Emergence of Big and Expensive Science (Appearance of Big Science) 
{11-14] 


As is evident when a theme such as nuclear energy or space development is 

to be exploited, it becomes obvious that modern science and technology can- 
not help but become big science because of its objectives and purposes. Con- 
sequently, this socalled big science that is the name given to this type of 
large scale research and development cannot be accomplished solely by indus- 
try, and the government has to play a leading role. 


(5) Objectives of Science and Technology Are Expanding 


The following statement along this line is attributed to Keiichi Yamada [15]. 
“As is clearly seen in the case of production engineering, there is increas- 
ing emphasis on a new form of engineering that embraces such subjects as the 
attempt to engineer areas that were not able to be considered in past tech- 
nology by reason of experience or intuition and psychological problems or 
group control that in the past were treated only by the social sciences or 
humanities. (Omission) New areas such as biological engineering, human 
engineering, psychological engineering, and social engineering are being 
energetically pursued. 


The statements given above can be rephrased in the following manner, “inter- 
disciplinary science is being born." 


(6) There is a decrease in emergence of innovative technology (the effect 
of R and D funding is decreasing) [16-18] 


Ryukichi Imai had this to say in this regard. 


“For the past several years there has been little evidence of new basic or 
innovative developments and, if anything, there is preponderance of tech- 
nology modification. ..There are questions being asked such as is there world 
wide slowdown in innovative technology development, would there be no epoch 
making new discoveries for a while, and is there a lowering in effect of 
research and development respective to the fund outlay all over the world." 
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2) Features Seen in the Promotion System for Science and Technology 
(1) Great Increase in Size of Research and Development Organization 


It is inevitable that the research and development structure has to become 
massive accompanying the large increase in size and high cost of science 
and technology. This point has been discussed by Keiichi Yamada as follows. 
“Unlike the day when research was performed using simple meters or just test 
tubes, present research frequently uses high speed cameras and electronic 
computers, a number of highly precise devices such as synchroscope, super- 
high velocity wind tunnel, cyclotron, and y ray irradiation source. In ad- 
dition, there is increase in the number of researchers whose objectives can- 
mot be realized without the expenditure of vast sums and the constroction 
of research facilities employing large number of researchers.” 


(2) Research and development to give rise to science and technology has 
come to be recognized as the objective of the expenditure of funds (indus- 
try as bearer of science and technology) [20-22] 


In order that an industry be able to compete with other industries both 
domesiic and foreign, it must be able to develop and produce goods at low 
cost and in good quality and introduce them into the market place. To this 
end, the technological level becomes one of the important factors as far as 
the growth of this industry is concerned. This has been responsible for the 
appearance of a pettern in which industry goes all out in research and de- 
velopment activit'r, introduces the results of this activity as much as pos- 
sible into its production system, and thereby achieves growth. 


There are any number of examples in which an industry has been able to reap 
large profits through the patents it has accumulated as a result of its re- 
search and development program. Some good examples are “nylon” developed 
by DuPont and the “transistor” discovered by the Bell Laboratory. 


In this manner, one should note carefully that there is the phase in which 
industry is the carrier of science and technology and the phase in which 
industry is actually applying the results of its science and technology in- 
formation. In other words, these two phases need to be considered together. 
It was possible before World War II to associate “science” with the universi- 
ties and “technology” with industries. At the present time, there are much 
closer ties between science and technology as evidenced by the development 
of the terminology science and technology, and the simple patterns of the 
past are no longer applicable. As a result, it may be said that the role 
of industry as carrier of science and technology plays an important position 
in a country's research and development activities. 


As mentioned above, as industry begins to play important roles as carrier 
of science and technology, there is increased attention directed to the 
“principle of secrecy.” That is to say, an industry inexorably is tied in 
with the profit motive as its goal, and the results of its research and 
development are kept as sole property of the industry in the form of patents 
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and know-how. This hinders the free flow of science and technology, and 
there is an overall trend for some disadvantageous effects. The Japan 
Science and Technology Promotion Foundation issued a report [23] in this 
respect that stated the following. 


"There is extreme lack of disclosures because of the patents and know-how 
of industries and national secrets where nations are involved. There is 

a veil of the secrecy principle that shrouds science and technology at in- 
dustrial laboratories as is to be expected, but in universities as vell. 
This trend to adopt the secrecy principle that is evident in worldwide 
science and technology is clearly interfering with the “free flow of ia- 
formation” that has sometimes been referred to as the tradition of svdern 
science. To be sure, this free flow of knowledge has been a major pillar 
that has supported the advance of science and has constantly stimulated 

the creativity of many scientists. In addition, it has served to bring a 
researcher back to the proper track should his creativity depart from the 
proper track... This secrecy principle does not simply interfere with flow 
of information. Society also suffers a large loss. Industries in the same 
industrial area maintain their own laboratories and carry on their own re- 
search systems, and this entails the expenditure of large sums. If it were 
possible to dislodge this barrier in the form of the secrecy principle, it 
is clear that much greater profit will accrue to society at much lower cost." 


As is evident from the above discussion, the secrecy principle in science and 
technology is an inevitable adjunct to the present system, and there is need 
for some compensatory system to be devised within our society. 


3) Features Seen in the Application of Science and Technology 


(1) Influence of Science and Technology on Industry, Economics, Culture, 
and Society Is Increasing [24-28] 


As an industry makes ali out effort to introduce the results of science and 
technology and direct them to the production of goods for the market, there 
are a number of effects exerted on industry, economics, culture, and society. 
For example, the development of a new product alters the demand structure, 
and the industry itself is altered as a result. At the same time, it is 
inevitable that there will be changes in the quality of life for the product 
to make its way through the market and to the consumer. In addition, the 
production process also undergoes changes in order to supply this new product, 
and the quality of labor will also change. If now this new product is to be 
exported to other countries, not only the economic factors but the foreign 
relationships and political policies will also have to be considered. 


In this manner, it cannot be denied that the results of science and tech- 
nology are one of the important factors that support a nation's economic 
growth, and this growth is responsible for improving the quality of the 
peoples’ living standards. On the other hand, attention has begun to be 
directed recently not only to these plus factors but to some minus factors 
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as well, and these are presenting some problems. For example, there are 
the pollution and environmental destruction problems and resources and 
energy problems as some examples. This is why there is increasing clamor 
that some sort of control is necessary over modern science and technology. 
This subject is discussed in detail in the next section. 


4) Features Seen in the Movements to Counter the Effects of Science and 
Technology 


(1) There Is Trend to Increasing Role of Government as the Relationship 
Between Government and Science and Technology Deepens [29-34] 


As discussed before, there is increasing incidence of science and technology 
that is not included in the income calculations of industry accompanying the 
increase in size of science and technology. Some examples are nuclear power 
development, space development, and ocean development. The government plays 
the leading role in such development plans and proposes the comprehensive 
plans for funding, manpower, and facilities for executing the program. This 
has become a necessary condition. 


As the effects of science and technology on industry, economics, culture, 
and society become more intensified, the role of the government in the con- 
trol it exerts become more important, and its need also increases. 


That is to say, there is need for an effective and comprehensive science and 
technology policy at the present time, and it may be said that its importance 
is becoming more and more evident. 


(2) There Is Start to Recognition of the Importance of Technology Assessment 
Along With Its Increased Need [35-40] 


The unlimited application of science and technology has given rise to the 
emergence of its adverse effects in marked manner. This is why it has been 
proposed that the results of science and technology be assessed before they 
are applied and thereby minimize these adverse effects. This is the so- 
called technology assessment. 


Junnosuke Kishida issued the following statement with regard to the line of 
thought to be taken when a technological assessment is to be made. "Tech- 
nology assessment should emphasize not only the study of the possibility of 
applying the results of technology but give the same weight to studies on 
the effects of such an application on man, nature, and society as well as 
on studies on how to control the effects. This must be the basic attitude." 


It is evident from this statement that the gravity of technology assessment 
is being recognized. 


(3) There Has Been Change on Thinking with Respect to Science and Technology 
[41-45] 
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As it became clear that the application of science and technology is not 
necessarily associated entirely with plus effects but can involve minus 
effects as well, there has been a change in the thinking toward science and 
technology from one of “universal and absolute” to “limited.” 


The limits to science and technology have been recognized in this manner, 
and a large number of pronouncements along this line are being seen. For 
example, Keiichi Yamada [46] citing the Yuspass paper offered the following 
points to modern science and technology. 


i) Since cechnology is a means that can be used to good or bad ends, its 
proper use is a necessary direction. 


ii) This is limited to a mechzaical device. That is to say, to an inanimate 
item of a general nature. 


iii) The materials and forces used by technology are finite and can be com- 
pletely consumed 


iv) T.chnology ties together the people while serving it 


v) Technology and, possibly the process that is invented, purpose, and 
objective have limits 


Shigero Hoshino [47] offered the following three points as the premise to 
modern science and technology in his paper titled "Effectiveness and Limits 
in Modern Technology Conce;ts.” 


i) Establish fixed objectives 
ii) Limit parameters 
iii) Remove chance factors 


Since such premises were made, it is obvious that there are limits to modern 
science and technology, and Hoshino concluded that the present problems re- 
sulted because the presence of such limits had not been acknowledged. 


In this renner the line of thought with regard to science and technology 
differs with the respective vewipoint. This is why the first item that has 
to be taken into consideration once a problem on science and technology 
arises is “Is this something that concerns science and technology itself?" 
and “Can this situation be judged with some given standard?" These questions 
should be clearly resolved and differentiated. 


The features of modern science and technology ciscussed thus far are sum- 
marized in the table below (Table 1-2) 
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1) 


2) 


3) 


4) 





Table 1-2. Features of Modern Science and Technology 
Inherent Feature jof Modern Science and Technology 


(1) Closeness and unity of the relationship between science and 
technology 


(2) Extreme specialization and differentiation of science and 
technology 


(3) Accelerated advances in science and technology 


(4) Increase in size and cost of science and tecnnology 
(appearance of big science) 


(5) Expanded objectives of science and technology 

(6) Decrease in appearance of innovative technology 

Features Seen in the Promotion System of Modern Science and Technology 
(1) Vast increase in research and development structure 

(2) Recognition of research and development as objective of funding 
Features Seen in Application of Modern Science and Technology 


(1) Increase and deepening in effects of science and technology on 
industry, economics, culture, and society 


Feature Seen in Moves to Courter: Effects of Science and Technology 


(1) Closer relationships between governmeat and science and technology 
and increased role of government 


(2) Recognition of importance and need of technology assessment 


(3) Change in thinking toward science and technology 


The features of science and technology listed above have been put into chart 
form taking into account the factor relationships, and the results shown in 
Figure 1~2. 


1.2 Science and Technology and Society 


1.2.1 Science and Technology and Industry-Economy 
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Everybody recognizes the magnitude of influence advances in science and tech- 
nology exert on modern industry-economy, and we discuss here, first of all, a 
model case in the form of the industrial revolution using references [48-50]. 
1) Industrial Revolution 


First Industrial Revolution (Last Part of 17th Century-l8th Century) 





The appearance of the spinning machine in the fiber industry taking place in 
Great Britain was the first step in this first industrial revolution. The 
rapid spread of the invention of Kay (J. Kay 1733) created shortages in 
necessary cotton fiber, and this was the key to the introduction of new in- 
ventions in the form of the spinning machines of Hargreaves (J. Hargreaves) 
in the form of the spinning jenny and of Arkwright (R. Arkwright) with his 
water powered spinning machine (1769). These introductions greatly increased 
the productivity of spinning labor and introduced a new direction to the spin- 
ning industry. The second stage of this revolution was the completion and 
popular use of the compound steam engine by Watt (J. Watt) in 1765 that pro- 
vided power suitable for large industry. This steam engine also brought about 
a revolution steel making methods and made possible production of large quan- 
tities of steel cheaply. At the same time, the railroads and steamships us- 
ing this cheap steel revolutionized transportation. The third stage of this 
industrial revolution was the introduction of the machine tool as a means for 
producing machinery that was represented by the introduction of the screw 
cutting lathe with completely metal feed-base by Maudslay (J. Maudslay) in 
1797. Unlike the old type bow lathe, this lathe used a cutting edge mounted 
on a base that could then be automatically fed in to enable tremendous im- 
provement in precision and gave birth to the production of various types of 
machine tools. 


In this manner the scale of industry gradually became larger accompanying 
the developments of new technology and gave rise to the mechanical large in- 
dustry. 


Along with these changes was the demolition of the feudalistic principle of 
the middle ages, and the capitalist-labor system evolved. The capitalistic 
economy system tied in with production took over, and a new social stratum 
in the form of the city class (bourgeois power was created as an impregnable 
force.) 


In this manner the industrial revolution causeda series of spectactular ad- 
vances in the development of technology to be tied in together with revolu- 
tions in society and the economy. 

Second Industrial Revolution (End of 19th Century-Start of 20th Century) 


There are many reviews on this so-called second industrial revolution. There 
are some who claim it inappropriate to call this period an industrial revo- 
lution, but here we adopt the explanation given by Shigero Hoshino. 
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New technology introduced in this period include the 4-cycle automobile 
engine (1876), the invention of various synthetic dyes starting off with 

the synthesis of indigo, and the construction of the thermal central power- 
plant by Edison (T. Edison, 1881). Any one of these inventions represents 

a technology quite apart from that of the first industrial revolution. These 
technologies involved the outlay of large capital to conduct large scale mass 
production and gave rise to independent large industries that benefitted from 
competition between industries. 


Third Industrial Revolution (Since End of Second World War) 


The series of technology developed on the axis of military developments of the 
second world war such as the jet engine, radar, and nuclear power were intro- 
duced en masse by industry after the war. The greater part of these innovative 
technology was based on new physics that was fashioned by the emergence of nu- 
clear power science in the 1930s and the results of new chemistry—particularly 
theory of elementary particles, theory of properties, and polymer chemistry-—- 
that were applied to technology. Even considering just this aspect makes the 
third industrial revolution an epoch making event quite unlike the second in- 
dustrial revolution. In addition, the establishment of the mass production 
mode based on the automation principle has increased the scale of industry 
even more, spectacularly increased production of goods from the modern plants, 
and are generating great changes in social and economic circles. 


The designation of this period of spectacular developments since the second 
world war the third industrial revolution is a subject of great controversy, 
and arguments are presented pro and con for this proposal. Here we will again 
adopt Hoshino's views and call it the third industrial revolution. 


In any event, the revolution taking place at the present time is generally 
termed "technology innovation," and we will think along the lines of this 
“technology innovation." 


2) Technology Innovation 


This term “technology innovation" has been concisely summarized by Keiichi 
Yamada [51] in his "Modern Technology Theory," and we introduce it here. 


"The term technology innovation is said to have corresponded to the term in- 
novation used by Shumpeter (J. A. Shumpeter) in his "Theory of Economic De- 
velopment." Shumpeter attempted to show that the economic phenomenon is not 
a static equilibrium but one that proceeds in dynamic manner. He also added 
that the factors responsible for economic development were not only external 
conditions such as increase in population but also included some factors re- 
siding in economy itself, and this last factor was attributed to the coupling 
of new production procedures (innovation) on the part of the industrialist. 
Consequently, he claimed the industrialist to be the main power behind this 
innovation. Yamada cited the following 5 points to be factors giving rise 
to technology innovation. 
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i) Appearance of new types and new quality products 
ii) Introduction of new production methods 
iii) Opening of new markets--existing markets and undeveloped countries 


iv) Acquisition of new resources in the form of raw materials or semifinished 
goods 


v) New business structures--monopolies, trusts 


The following figure is presented to illustrate the structure of the tech- 
nology innovation that was discussed above. 


Figure 1-3. Course of Development of Innovation [51] 
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3) Science and Technology Versus Industry-Economy 


As discussed under the subjects of industrial revolution and technology re- 
volution, the effects of science and technology on industry-economy include 
both direct and indirect effects that extend over wide areas. As was men- 
tioned among the features of modern science and technology, industry makes 
every effort to introduce the results of science and technology to enhance 
its growth, and this pattern is readily evident from the display of Figure 
1-3. 
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There are many other means of displaying this relationship between science 
and industry and industry-econony, but they will not be taken up here. We 
will limit ourselves to just one item. The expenditure of large sums on the 
part of industry to research and development efforts and the utilization of 
the results ensuing are in line with the nature of industry in its pursuit 
of the profit motive. In this light, Keiichi Yamada [52] pointed out the 
following problem areas. 


i) Patents on new inventions with the potential of wiping out facilities 
and products of the past and causing harm to the industries are crushed 


ii) Production is increased to a level greater than necessary to bring con- 
fusion to the market or demand is reduced through improvement in lasting 
property of goods in the practicalization of new technology 





iii) New technology that should make major contributions and serve as the 
treasure of all the nation's people is kept secret by individual industries 


iv) Once a certain industry completely controls the market, any stimulation 
to effect the production of new goods or to bring down cost is eliminated 


v) Large differences in the treatment of industries, government and munici- 
pal research organs, and universities will cause unbalance and waste in man- 
power and research facilities allocation 


As is evident from the five points raised above, the direction of industry's 
vector does not necessarily coincide with the direction that contributes 
toward the people's living and welfare. This is where many of the elements 
giving rise to problems are hidden. The problems of pollution, environmental 
distruction, resources, and energy have become particularly acute during the 
past few years, and the “social responsibility of industry" is being argued 
seriously. 


Keiichi Yamada proposed the following policy to counter these problems [53]. 
"As long as the situation cannot be resolved through countermeasures within 
the framework of each industry, the eventual solution is to require social 
control and planning for the promotion of science and technology and effec- 
tive utilization of the results." 


It does not seem unreasonable that the government loom up as the main body 
to effect the social control and planning mentioned in the above statement. 
In other words, it is believed that there is need for the government to posi- 
tion itself in the direction of the living and welfare of the nation's people 
through science and technology, and it should plan and control science and 
technology with the proper balance between the people and industry. That 

is to say, it is thought that this is the real nature of the science and 
technology policy to be exercised by government. 


Science and technology has evolved to the stage that it exerts strong in- 
fluence not only on industry and economy but also assumes various forms to 
influence culture and society. With this in mind, we next discuss the re- 
lationships between science and technology and culture and society. 
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1.2.2 Science and Technology Versus Culture and Society 


The various appearances of the influences exerted upon industry and economy 
by advances in science and technology were viewed from the outside in the 
preceding paragraph, and here we discuss, first of all, how advances in sci- 
ence and technology alter the nature of society and culture. This will be 
followed by a discussion of the present status and particularly problem items. 


1) Sociological View of the Influence of Science and Technology 


It was the subject of a social scientist's interest that in the past considered 
how advances in science and technology were altering society and culture, and 
research along this line has accumulated if but slowly. One such research is 
that conducted by Rokuro Hidaka who cited the following features for the 
modernization resulting from the present machine age as seen from a socio- 
logical standpoint as cited in "Modern Technology Theory" by Keiichi Yamada 
[54]. 


Table 1-3. Features of Modernization Through the Machine Age 


(1) Changes in personnel makeup by industries--shift from agricultural to 
nonagricultural, particularly to commerce. Relative increase in service in- 
dustries such as public service and independent service. Increase in a new 
middle stratum. 


(2) Advance in urbanizativn--concentration of population in cities, and ac- 
companying changes in mode of living and thinking patterns 


(3) Improvement in living standards--the median of the masses at least 
gradually approaches the living mode of the middle class 


(4) Standardization of living modes--standardization evolves in all aspects 
of life as the result of mass production 


(5) Increase in power of mass communication--it increasingly ties in with 
the business system, class system, and such particularly in a capitalistic 
society 


(6) Popularization of education--great demand for large number of high 
class technologists, business workers, and managers is created 


(7) Systematization of science--scientific research is in a trend of shift 
from industrial science to governmental science. 


Among the many features listed above, Keiichi Yamada [55] cited the follow- 
ing three features as having particularly important relationship with the 
development of modern science and technology; a) mass production, b) mass 
communication, and c) organizational era. We will discuss these points 
while referring to Yamada's statements. 
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a) Mass Production 


Mass production is probably one of the important results of modern science 

and technology. This was made possible only after the labor saving and 
automated plant was constructed. In this respect, it would not have been 
possible without the application of science and technology. This type of mass 
production not only alters the quality and volume of labor for the production 
process but also alters the life of the nation's people through the goods 

that are produced. 


(1) Improvement in Living Standards 


The introduction of the mass production mode made possible the supply of 
large volumes of superior products at low cost, and this is playing a major 
role in raising the living standards of the general public. 


(2) Standardization and Copy Culture 


The results of mass production have made possible the supply of large volumes 
of the same product that anyone has ready access to, and an inevitable effect 
is the living patterns of the general public becoming standardized. Further- 
more, this standardization affects not only material living but the mental 
environment as well. 





(3) Creation of Desire 


Mass production necessarily requires mass consumption. This results in ef- 
forts to create consumption. It becomes inevitable that tricky methods are 
sometimes employed to somehow bring about more rapid consumption of goods. 
Packard (V. Packard) made the following observations on this behavior. 


i) Capabilities are rendered useless--new products with better capabilities 
are making products produced in the past obsolete. 


ii) Degradation in quality--goods are made to wear out relatively quickly. 


iii) Degradation in desire--goods are made psychologically "old" through 
changes in style and other aspects. 


If in addition to the above, television or radio is used to mount all out 
advertising campaigns in order to create fresh demand, the life of the gen- 
eral public is invaded with a mood in which the pursuit of consumption and 
pleasure is the only thing worthwhile. This type of enormous waste not only 
causes loss of limited resources but also wastes man's labor and productivity 
that could be used for some more significant objective. It cannot be denied 
that the past year's energy crisis was a sort of camphor pill for such a 
mood, but an issue that remains today that needs to be readjusted in the 
present economic system is this mass production-mass consumption pattern. 


b) Mass Communication 
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Technological advances in the mass media have established the foundation of 
mass communication, and there is no need to emphasize here how this has suc- 
ceeded in improving our cultural standards. On the other hand, this has also 
caused changes in the quality of communication which are effecting major in- 
fluences on the culture. Keiichi Yamada made the following observations on 
this point [56]. 


(1) Averaging out and mass culture 

(2) Depersonalization 

(3) Public opinion control 

(4) Commercialization of communication 

(5) Loss in critical facility of recipient 


It is truly modern science and technology that sustains this mass commpunica- 
tion saddled with these minus factors. 


c) Organization Era 


Keiichi Yamada offered the following with regard to the organization era 
{57}. “As the structure of modern society assumes a higher plane and becomes 
more complex, the role of individuals is becoming increasingly more separated 
and specialized. As a result, a large organic system that takes all the people 
into a unified organization and operates smartly becomes necessary. On the 
other hand, developments in communication organs and traffic organs along 
with management technology are becoming important factors for sustaining the 
masses when seen from a technological angle and are also serving to increase 
the scale of these groups more and more. This type of massive organization 

. is functioning in all phases of our society. This is why the term “organ- 
ization era” is frequently applied to this present age, but it may also be 
possible to refer to this age as a bureaucracy age in a broader sense." 
Yamada who designated this modern age as the organization era in the manner 
just described also offered the following problem areas. 


"(1) Overtones of personal status and emotional factors appear strongly in 
the impersonal organization that is ordered according to function. 


"(2) The specialist who should be a part of the overall mechanism begins to 
exhibit sectionalism. 


"(3) A small elite holding decision-making and command authority holds the 
positions at the peak of this efficiency-ism organization and the entire sys- 
tem is converted to become tools of this elite group. 


"(4) The system becomes rigidly fixed, making it unable to conform to 
changes in the real situation and it departs from its true purpose. The 
maintenance of the system and expansion become individual objectives. Con- 
versely, even some activities that may interfere with the above [true] ob- 
jective may be initiated." 
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The three points of 1) mass production, 2) mass communication, and 3) organi- 
zational era that were ¢‘scussed thus far have been shown to be based on 
modern science and technology with its high degree of development. There 

are some other areas where problems have become acute with advances in science 
and technology, and these are discussed next. 


2) Most Recent Problem Areas Related to Social Effects of Science and 
Technology 


a) Pollution and Environmental Destruction 


Pollution and environmental destruction are rapidly spreading in the midst of 
the rapid post war technological revolution the leading countries, and the 
situation became almost lethal along about the 1960s. For example, there was 
water pollution and atmospheric pollution caused by water and smoke discharged 
from factories, atmospheric pollution caused by automobile exhaust gas, photo- 
chemical smog resulting from multiple contamination, and environmental pollu- 
tion resulting from industrial waste created by the mass production-mass con~ 
sumption syndrome and increased household wastes. In this manner, what is 
referred to as pollution and environmental contamination is proliferating all 
over the world. This pollution is causing adverse effects to normal human 
life, and there are times when man's very existence is threatened. Kunifusa 
Kato gave the following specifications on environmental destruction [58]. "If 
it were possible to define the problem from the standpoint of ecoloby, the 
productive activity of man in a social sense is the destruction on the environ- 
ment if man's work processes are truly classified as material metabolic pro- 
cesses. In other words, man has succeeded through the creation and use of 
labor to break away from the natural capabilities as an animal to counter the 
natural environment as social humans. That is to say, once man's society was 
formed, man's existence has been accompanied by the destruction of the en- 
vironment, and this has become a necessary condition. This destruction of the 
environment is not simply destruction but should be emphatically treated as 

an upheaval. On the other hand, it cannot be termed an upheaval at the pres- 
ent time, and its designation as environmental destruction is because the 
term upheaval can threaten man's very existence. 


Kato described environmental destruction in this manner and he made the fol- 
lowing classification standards for pollution and environmental destruction. 
"Pollution problems cannot be handled as general environmental destruction 
problems. This is because the pollution problem does not necessarily resolve 
itself as a man versus nature problem and can also become a man versus man 
problem." In addition, Kato cited the statements of Mitsuru Shoji and Keiichi 
Miyamoto in the manner “pollution is a social disaster that arises from the 
production relationships of capitalism." Kato not only cited this work but 
also concurred with its sentiments. 


The treatment of pollution as a defect in social schemes in the manner given 
above also appears in other papers. Por example, Mitsuharu Ito [59] proposed 
the concept of market failure as "a free marke< is not designed to meet just 
personal needs, as a result of which it not only gives rise to social unbal- 
ance (for example, pollution) but simultaneously increases consumption of 
society overall and destroys rational allocation of r»sources.” 


33 








b) Resources and Energy Problesz 


One of the reasons the resources and energy problem came to the foreground 
the other year was the estimate that petroleum will be depleted in the near 
future, and these petroleum resources ere concentrated in certain countries. 
On the other hand, aicther major reason may possibly be that many of the 
production structures of capitalistic countries are presently resource wast- 
ing type structures. As discussed above, it was demonstrated that the basis 
for the economic system of capitalist countries is the mass production-mass- 
consumption pattern [5]. If we consider the resources on this earth are 
finite, meaningless large volume waste must eventually butt against a wall. 
There is the research report of D. L. Meadows titled “Limits of Growth" 
issued by the Rome Club to alert mankind on the threat to his existence re- 
sulting from behavior such as environmental destruction. This research re- 
port makes the conclusion that “society will probably be directly faced with 
a tragic and difficult to control situation in another 100 years. There is 
need to achieve worldwide balance if this eventuality is to be avoided. So- 
ciety will have to arrest any increase in population and industrial produc- 
tion.” There are varied criticisms to this prediction [16], and there may be 
need for a study on its rationality. On the other hand, the statement “to 
adopt the global concept of spaceship earth and heighten the people's aware- 
ness for the coming generations” is something that bears thought [61, 62). 


it may be said that the people's concensus that will be the foundation for 
setting up the economic system of the production structure is firming up. 

it would seem to be the government's role to energetically pursue development 
of an economic system and production structure of a resources conservation 
type to lead this movement. 


c) Adverse Effects to Humanity 


There has been spectacular increase in the volume of information with ad- 
vances in science and technology, and this is one of the factors that is 
creating a trend to accelerated changes taking place in society. As a re- 
sult, man is continuously being exposed to mental pressures as he tries to 
comply with the changes. This is sometimes accomplished trough reduction 

and retraining, but the onset of age and inability to cope with too rapid 
changes are increasing the number of people who cannot adjust to these changes. 
This gives rise to the possibility that a situation for planting seeds to 
social instability will result. The above is a feature of information oriented 
society resulting from advances in science and technology as indicated by 
Junnosuke Kishida [63]. Michiyoshi Hayashi [64] took a more serious stance 
[64]. “As society becomes over densified and the environment more artificial, 
the limite of man's adaptive capability as seen from his biological nature 

may be exceeded without his knowing it, and this could result in some serious 
effects on man's physiclogy.” 


One will probably become aware of the pattern of change in thought with regard 
to science and technology as one looks over the problem areas that were dis- 
cussed above. That is to say, “there has been a shift from the absolute re- 
gard for science and technology as being universal to one in which science 
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and technology has its limits and also some minus aspects.” The extreme view 
may be represented by “science and technology is bad.” Let us now treat the 
problem from these viewpoints. 


3) Changes in Thinking Toward Science and Technology 


One can learn from history that science and technology can be good or evil 
according to the situation of society at any particular time. Limiting our- 
selves to the post World War II period, there have been violent changes going 
from the admiration of technological innovations of the 1950 and 1960 decades 
to the age of technological distrust of the 70s [65]. The factor responsible 
for the birth of technological distrust in the 70s was chiefly the adverse 
effects to daily living in the form of pollution and environmental destruction. 
The item that then nailed the coffin shut was the resources and energy probles 
that erupted on a world wide scale. 


Since then, the point “the earth is finite” has come to be stressed as a pre- 
mise that has to be considered anytimg resources or energy are consumed. As 
a result, it seems that the thinking of the world has suddenly switched direc- 
tions from “consumption is beautiful” to “waste is criminal.” The item that 
is representative of this line of thought is the Rome Club report “Limits to 
Growth.” It was mentioned before that this report is creating various reper- 
cussions throughout the world. 


Reflecting this trend, papers are beginning to appear in which “the earth is 
finite” or “finite nature of science and technology” is the premise on which 
a theme is developed [68-70]. The emphasis of these papers is the thinking 
with regard to science and technology, and this can be divided into the fol- 
lowing two major classes. 


i) Even it is assumed that science and technology cause a number of diffi- 
cult problems, trust must be placed on science and technology and science and 
technology used to resolve those problems [71, 72]. 


ii) Nature is a very powerful and gigantic adversary such that no matter how 
much man employs science and technology, he cannot cope with it. This is a 
line of thought that has emerged. As a result, science and technology has 
to retreat to a certain degree and thereby make accord with nature in order 
to resolve the present situation [73, 75]. 


it may be that the extreme application of the concept of ii) is the anti- 
science concept. Taking the above into consideration, it may be said that 
thinking on science and technolog; is presently in a major transition stage. 
Any arguments in this respect must possibly not be limited to scientists and 
technologists but also incorporate the opinions and comments of people from 
a wide range of strata before any definite directions can be established. 


1.2.3 Future Science and Technology 


As mentioned before, there are multifaceted and multivaried problems covering 
a wide range even in just the science and technology related problems that 
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modern society is concerned with. As a result, vast time, effort, and money 
have to be expended in their solution, and there is the aspect that these are 
problems that are not readily resolved. Recently, however, the following pro- 
posals have been advanced for their resolution. 


First of all, Junnosuke Kishida placed emphasis on “embracing engineering for 
complete recycling and conserving resources within the framework of the tech- 
nological system” as one solution to the pollution, environmental destruction, 
resources, and energy problems [76]. The same statement put in other words 
can be presented as “we should plan for closed systems." There are other 
papers in the literature with such proposals. 


The second item is the line of thought that technology assessment is neces- 
sary when the effects of technology on man, environment, and society are to 
be evaluated as a prerequisite to the application of science and technology. 
It may be said that papers following this point of view are fairly common. 
Certainly if we consider the effects of science and technology from a wide 
range in very close manner, it has to be said that the need for technology 
assessment is very great. The following statement of Shunpei Kobun [78] 

is thought to apply to the enormity of this need. "Since the technology 
for assessment that society has on hand is itself inadequate, there is the 
possibility of incurring massive blunders if reliance is placed on such 
technology." As a result, it is thought that every effort should be made 
hereafter to complete the technology itself for technology assessment, and 
it is a major problem just how to fix it as a system within the framework 
of society. 


In the third place is the increase in need for the development of science 
and technology related to the social system and the trend to general aware- 
ness of its importance. The objectives of science and technology in the 
past were mainly industry and the military. From here on, science and 
technology fixed to the people's living style such as homes, traffic-trans- 
portation, information-communication, and waste disposal type social items 
will make up a part of these objectives. Science and technology related 

to this type of social system, while somewhat lacking in its hardware aspects, 
certainly is in a state where the software nd is woefully inadequate [79- 
80]. This is why it may be said that there is need to make all out promo- 
tion of software development. In such en event, it is needless to say that 
the results of related areas such as social sciences and the humanities need 
to be incorporated for an all inclusive development [81]. 


In the fourth place, a new discipline in the form of research on research or 
science on science is beginning development for the quantitative analysis 
of science and technology and obtain an objective feel of the subject for 
the rational control and promotion of science and technology through a more 
accurate assessment of its actual nature. 


As unconditional faith in science and technology weakened, Keiichi Yamada 
[82] feels “there is a tendency to greatly oversimplify the technological 
problems, and this is hazardous. There is need in its stead to make specific 
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analysis and research on science and technology to clearly establish its 
true nature.” He further proposes greater emphasis on the research on 
research concept to this end [83]. 


1.3 On Science and Technology Policy 
1.3.1 Government and Science and Technology Policy 


The various science and technology results obtained during World War II were 
energetically introduced to the postwar industrial world, and not only indus- 
try and economy but also a wide area including culture and society began to 
feel its influence in what has even been called a technological revolution. 
As the importance of science and technology recently began to be recognized 
in the different countries, there has emerged a trend to establish science 
and technology policy within the sphere of the nation's policy. With this 
in mind, we now look at the trends in history that brought the government up 
to the stage it attempts to make an all-out effort at establishing science 
and technology policy. 


1) Government and Science and Technology--Ascent of Big Science 


Ryukichi Imai [84] cited the Atomic Bomb Production Plan (Manhattan Project) 
that the United States undertook during World War II as an event that brought 
about decisive changes in the relationship between government and science and 
technology. He had the following statement. "The direct adoption of the 
results of science to the needs of national defense, the efficient organization 
of a research network covering a broad area, and the assembly of a vast indus- 
trial power capability as an aftermath established a new phase to the rela- 
tionship between science and technology and government. This may probably 
have resulted because the Manhattan Project was the first of its kind. The 
Manhattan Project introduced major changes in the relationships between science 
and government compared to before.” 


In this statement Imai recognized that the Manhattan Project was the first of 
the big science members. Koshi Hirai [85] also expressed similar views with 
regard to the Manhattan Project. According to Hirai, “the project was initia- 
ted in 1941, a 500,000 manpower complement including scientists was mobilized 
and the vast sum of roughly $2 billion was spent over a 3-year period to pro- 
duce an atomic bomb. This plan not only served as the footstones for the 
nuclear power development that followed (including today's nuclear reactor 
power plant development) but also set up the prototype of what is today called 
big projects in general that are vast scientific endeavors requiring the 
nation's promotion.” 


Ryukichi Hirai made the following statement on the decisive changes in rela- 
tionship between government and science and technology brought about by big 
science. “When the Manhattan Project was initiated, the scientists asked for 
an equivalent role in cooperating with the government. As the project pro- 
gressed and the ults of science had to be transferred to technology as 
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the next step to attaining the objective, the vast power of the country and 
its large manpower organization became necessary. The product that was pro- 
duced became a property of the government not only in name but in fact. In 
the meanwhile, the government had been studying the use of scientists in a 
manner similar to chess pawns in large-scale dedicated service to attain the 
nation's objectives. What were requested of these scientists were their con- 
ceptual scientific information and their loyalty to the country's system. 

The scientists had to recognize the fact that the results they had wrought 
had been taken into the realm of the wishes of the vast mechanism known as 
the nation, independent of their thinking or their mission concepts." 


In this manner there have been definite changes in the relationships between 
government and science and technology, and the government has begun to direct- 
ly participate in the plans and operations of science and technology. In 
addition to what has been said before, the following proposals have been 
made. “As government and technology assume closer interrelationships, con- 
ceptual differentiation between them may be possible but actual differen- 
tiation is extremely difficult.... As the two parties became one and re- 
search and development evolved into a group activity, the mobilization of the 
necessary capital, manpower, resources, and facilities via the private profit 
motive system became impossible, and it became inevitable that the government 
emerged as society's representative." In this way it was recognized that the 
vastness of science and technology had enhanced the ties between government 
and science and technology. 


The Manhattan Project is an epoch that relates the relationship between govern- 
ment and science and technology in the manner described above. The next epoch 
was the success the Soviet Union achieved in 1957 in launching the first arti- 
ficial satellite Sputnik 1 to create the so-called “missile gap." This event 
was a major shock to the United States that till then had occupied the No 1 
seat in nuclear weapons development and all aspects of science and technology 
and weapons. Ryukichi Imai described the Ameircan policy to counter this 
event in the following manner [87]. "American public opinion bordered on the 
edge of hysteria simply thinking of its own defensive strength and safety, 

and there was an exhaustive reexamination of the defense production and re- 
search and development patterns of the nation's scientific educational set- 
up. Vast sums were spent in efforts to bridge this missile gap, space indus- 
try became the flower of the defense industries, and there was profound effect 
of changes in the thinking of American society and industry.” 


At the same time, there were developments in reexamination of education in 
physics in Japan known as PSSC physics, and these may have been part of simi- 
lar countermeasures. 


With this experience in a defense oriented project, there were many following 
ir-idents of the expenditure of vast sums in the pursuit of large science 

and technology. On the other hand, these funds were not limitless even 
though they were earmarked for defense purpose. This practice appeared when 
the Americans decided that it was senseless to engage in meaningless mili- 
tary equipment competition at about the time the Soviet Union had planned 
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to enter into the ABM race. This is the first time that questions began to 
be raised with regard to the directions taken to promte science and tech- 
nology through big science that had been conducted in the past for defense 
purposes. In this manner government had increased the importance of science 
and technology with no questions asked. We next will discuss the need for 

a science and technology policy to handle science and technology. 


2) Need for Science and Technology Policy 


The 6 points offered by Ryukichi Imai [88] citing the need for a science and 
technology policy are listed below. 


i) There is awareness of increased importance of science and technology on 
the part of the nation. 


ii) Increase in science and technology related budget 


iii) Major misgivings arise in the manner in which the government handles its 
dealings with science and technology be it from the standpoint of private 
enterprise or the effectiveness of the policy. 


iv) The contents of science and technology are high caliber and highly 
specialized as a result of which problems are created in the layman's under- 
standing of these contents. 


v) Misgivings toward military preference and technology preference. 


The problems include just what to select as the target of science and tech- 
nology policy and just how to allocate the limited national resources to the 
different areas. 


The above can be summarized in the following manner. 


“Among the needs of the general public with deep relationships to science 

and technology that is necessary to handle the need from the standpoint of 
private enterprise and take up, discuss, decide, and practicalize is a science 
and technology policy. As a result, the central argument is just what to se- 
lect as target for this science and technology policy in the form of ‘target 
designation’ and how to distribute the limited national resources in a 
"resources allocation’ approach." 


1.3.2 Clarifying ahd Positioning Science and Technology Policy 


We will discuss here the basic line of thought and the basic contents with 
regard to this science and technology policy, and the object here is to 
present the overall image of the science and technology policy in clearly de- 
fined manner. We will also include the subject of just how this science 

and technology policy is related and positioned to other national policies 

as part of this objective. 
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1) Basic Line of Thought on Science and Technology Policy 


It is undeniable fact that the basic line of thought with respect to science 
and technology policy is shifting its direction from industry and military 
centered to emphasis on the activities of the general public that is a ma- 

jor worldwide trend. What probably triggered this shift is the recognition 
that crises such as wars, sudden increases in population, energy and re- 
sources problems, and environmental destruction have threatened the exist- 
ence itself of man. Such a line of thought appears in the introduction to 

the 6th Report of the Council for Science and Technology [89]. The follow- 
ing is an extract from the above. "Since the 5th Report was issued, the 

oil crisis of 1973 applied great impact on domestic and foreign economies, 

and this has been the wedge that caused Japan's social and economic situations 
to enter major conversion periods at about the time various problems asso- 
ciated with high degree of economic growth began to surface. At the same 
time, economic growth had reached a fixed limit, and this was causing self- 
created changes in the social targets themselves. This has resulted in great- 
er attention from the viewpoint of science and technology to plan improvements 
on “quality of life." At the same time, consideration is being directed at 
the general nature of science and technology. In addition, the future of this 
country is dependent upon new developments in science and industry, and pro- 
motion of science and technology activities of a creative and leading nature 
is being actively conducted." 


In addition, this report summarizes 4 points as its aims, and the following 
paragraph discusses the third point in the manner given below. 


"The rerecognition that science and technology is basically intended to 

serve man is the item necessary to place science and technology in the cor- 
rect position with respect to society, be it to overcome the energy crisis 

or to directly be involved in the people's welfare as in the advance in medi- 
cal science. It is thought that the concensus of the nation's people for the 
promotion of science and technology is formed on such a foundation." 


In the manner described above, there is some thought and movement in a direc- 
tion of a science and technology policy as the basic line of thought for 
science and technology to serve man to better his life. 


Eiichi Nagazawa [90] reported that the following concensus was obtained at 
the 4th Science Minister's Conference conducted under the auspices of OECD 
in which ministers in charge of science and technology in 23 countries par- 
ticipated. 


i) Science and technology up to this point has been developed focused pri- 
marily on economic targets, but emphasis hereafter will be placed on serving 
social development that was more or less ignored in the past. Efforts will 
be directed at achieving proper balance between the 2 areas. 


ii) Going one step further along this line of thought, science and tech- 
nology policy must closely cooperate with policies of other areas such as 
economic policy or social policy. The so-called horizontal approach has 
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become necessary. This science and technology policy must take an overall 
approach that supercedes the framework of the various ministries within a 
government. As the importance of social targets increases, there is need 

to place greater emphasis on science and technology related to social science 
including the process of determining the policy. 


iii) The establishment of the method of technology assessment is necessary 
in order to enable development of socially permissible technology taking 
cognizance of the undesirable side effects associated with the application 
of science and technology. 





iv) Compared to the economic area, the social area is completely or par- 
tially lacking in market capabilities, and it behooves the government to 
take the initiative in promoting science and technology for attaining social 
objectives. In other words, technological innovations in the environment, 
cities, transportation, communication, education, and medicine areas should 
be introduced. 


v) Hereafter any member of the United Nations should increasingly promote 
international cooperation in science and technology in order to utilize more 
efficiently the resources for research and development. 


The underlying tone of this entire field is again the social area. In other 
words, it has been recognized that promotion of science and technology related 
to the people's living and the need for a policy for such a program are im 
portant. It is thought that the basic line of thought with respect to future 
science and technology policy is thought to develop centered on the people's 
living standards. 


2) Basic Contents of the Science and Technology Policy 


Yoshimitsu Tokeyasu cited the following points for the basic contents of the 
science and technology policy. 


i) Items relating to research that is sometimes called the fountain of 
advances in science and technology 


The government will designate research subjects to be taken up and 
plan the promotion, provision, and operation of government organs 
and facilities and nurture aid in research for universities, pri- 
vate sources, academic groups, and individuals. 


ii) Items related to the technological industries and the introduction and 
popularization of technology for the people's living activities 


Provision of technology guidance system, industrialization of new 
technology, aid for practicalization, and handling introduction of 
foreign technology. 
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iii) Items related to manpower training and treatment for science and tech- 
nology 


Training of scientists, engineers, and technicians: scientific 
education; commendation of scientists and engineers; retraining; 
overseas assignments; activities of scientific societies 


iv) Items related to the promotion of science and technology information 
exchange 


v) Popularization and development of science and technology knowledge 
vi) International cooperation along the lines of science and technology 


viii) Capability and operation of administrative organ for execution of policy 





In addition, Takeyasu offered the following points that should be considered 
the main line of this science and technology policy extending over a wide 
range. 


i) Method of achieving balance between the various areas of science and 
technology, determination of areas which the government should itself promote 
in specialized manner 


ii) The basic plan for input of funds for each year or the nature of the long 
term plan should be a main line item 


In other words, what is being said here is to heed the adyice of Ryukichi Imai 
who said the same thing in the section on the need for science and technology 
policy [92]. "The central subject in a science and technology policy is 'tar- 
get designation’ and ‘resources allocation. '" 


Yoshimitsu Takeyasu [93] further added that the distinguishing features of a 
science and technology policy are research requiring long-term policy and 
manpower training. What is called research refers mainly to basic research, 
This type of basic research and manpower training requires long period to 
complete, and there are policy areas that cannot be speeded up. This neces- 
sitates all the more the need for policy considerations over a long period. 


In order to guard against polarization in the contents, here we will quote 
from Robert V. Ramson of the NSF with regard to the science and technology 
policy of the United States [94]. Ramson cited the following elements in 
the science and technology policy of the United States. 


(1) Organization and policy process related to science, technology, and 
national objectives 


(2) Various resources required by sctence and technology such as financial 
resources, manpower education, facilities 


42 








(3) Application of science and technology 


(4) Overall operation and interactions of organization, resources, and ap- 
plications 


Ramson also compiled a list of questions which the United States should re- 
search, resolve, discuss, obtain concensus, and execute in organized manner 
in line with the various problems related to the above elements and their 
selection. 


(1) Subject: What is the problem 


(2) Solution: What leeway is there in the selection of 
a means to solve the problem presently or 
in the future, or is there an alternative 
plan (goal and method) 


(3) Option sources: What are the options from which selection 
can be made 

(4) Effect: What effects can be expected 

(5) Conditions for success: What are the conditions necessary for 


achieving success 


(6) Execution principle: What principle should be followed in the 
execution 


(7) Expenses, beneficial results, realization potentil: What cost are 
associated with the various selections, 
and what expenses and beneficial results 
can each group expect. What is the re- 
alization potential for each of the 
selections 


(8) Evaluation standard: What standards should be used in evalua- 
ting selections 


(9) Priority order: What order of priority should be assigned 
each selection 


(10) Recommendations: What options should be pursued further 


In this manner a systematic effort is being made in the United States to re- 
solve the various problems associated with science and technology policy, and 
it should be noted that efforts are being made to put this practice in place 
in organized manner. [Samples of answers to the first two questions {* the 
solution of the prob ems associated with the various «elements of the: .; 2 
and technology policy are given in Addenda 2 for reference purposes). 
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3) Positioning of the Science and Technology Policy 


As discussed before, the areas utilizing the results of science and tech- 
nology and the areas to which its influence extends have recently been in- 
creasing more and more. As a result, it may not be overstating the case to 
say that the area that the science and technology policy must take charge of 
is also expanding tremendously. In the past, those items that were directly 
tied in with the science and technology policy were represented by the educa- 
tional policy and the industrial policy [95]. The relationships with these 
two policies were very intimate, and the situation that the present policy is 
the main line remains unchanged. On the other hand, it is thought that its 
importance will be altered to assume a form which will be determined by its 
relationships with other policies. For example, let us take up the subject 
of international technological exchange that has been a popular subject of 
late. This exchange was initiated by unitization with the government's for- 
eign policy, and it is one that can have some effect. In addition there are 
proposals that place technological exchange on an international level as one 
of the roles of the foreign policy, and these efforts are being energetically 
promoted. 


At the same time, it was mentioned before that the basic line of thought with 
regard to the science and technology policy has been shifting its emphasis 
from industry and the military to the people's living standards as a result 
of which there is gradually being built up closer ties with social development 
related policies such as environmental administration and its policy, health 
and welfare policy, and urban policy. 


In this manner the science and technology policy is serving as a methodology 
that cuts across other policies with respect to plans and execution, and it 

is making major contributions on the technology front. One of these contribu- 
tions is the policy science by which the processes from the stage of policy 
proposal to its execution and evaluation are performed in scientific manner. 
On the other hand, this policy science has but seen its inception and has not 
yet come to the stage of systematization. In another direction, there is great 
paucity of papers discussing the tie-in between science and technology policy 
and other policies on the technological front. Since the problem is of such 
large magnitude, some countermeasure is necessary. 


1.4 Science and Technology Policy in Other Countries 


When one sets out to consider the nature of Japan's science and technology 
policy, knowledge of the situation with regard to the science and technology 
policy situation of other countries is considered very useful. With this in 
mind, we will discuss the outlines of the science and technology policies of 
the five countries of the United States, France, West Germany, and the Soviet 
Union. The description of the United States policy will be somewhat more de- 
tailed than the others because it is cited most often. 


This outline will consist of an historical review of the literature after which 
recent developments and problem areas will be discussed. 
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1) United States 


Koichi Yamanaka compiled a compact literature survey of the historical advances 
in the science and technology policy of the United States [97], and here we 
will use his compilation. 


Before discussing the new policy, we first consider the postwar science and 
technology policy of the United States and find that it can be grossly classi- 
fied under three periods. 


The first period was during World War II when the United States gathered in 
much of the brainpower of Europe. The federal government expended vast sums 
in research and development to rescue Europe while establishing itself as the 
world's leader. This science and technology system was continued into peace- 
time. This was the first period. The development system for the atomic bomb 
known as the Manhattan Project demonstrated the importance of an organized re~- 
search and deveiopment system, and this system gave way to the Atomic Energy 
Commission under the presidential edict of 1946. This committee compiled all 
aspects of policy and reported to the President. This was the so-called Stale- 
man report, and this thick report indicated that the United States was com- 
mitted to a policy of strengthening its basic research which it considered 
extremely important for the nation's safety and well-being, and the establish- 
ment of a “National Science Foundation" for the promotion of basic research 
was proposed. Based on this proposal, the “National Science Foundation (NSF)" 
was founded as a national organ directly under the President to aid basic re- 
search and scneitific education in the universities. 


The second period is associated with the science and technology policy during 
the American space rate era generated by the launching of the initial arti- 
ficial satellite by the Soviet Union in 1957. The Soviets managed to break 
exclusive ownership of the atomic bomb in 1949 and was but barely 9 months be- 
hind in the detonation of the hydrogen bomb. The impact caused by the Soviets 
overtaking the Americans in the launching of a space satellite resulted in all 
the capabilities for promoting science and technology in the United States be- 
ing mobilized. President Eisenhower initiated a science and technology advis- 
ory inquiry, and this resulted in the formation of the Presidential Science 
and Technology Advisory Council (PSAC). The next year the inquiry was further 
enhanced with the establishment of the Federal Science and Technology Council 
consisting of 18 of the top level scientists to examine the views of govern- 
ment, the academic world, and the industrial world. This council set up a 
panel to discuss various problems. In addition, the National Aeronautics 

and Space Administration (NASA) to pursue a unified space development plan 
bringing together the army and navy air forces with the space administration 
was formed reporting directly to the President. After again overtaking the 
Soviets with its manned satellite, the United States in 1962 further enhanced 
its presidential science and technology mechanism by the establishment of the 
Office of Science and Technology (OST), and the head of this office was also 
delegated to handle inquiries regarding science and technology. President 
Kennedy then laid America's prestige on the line to start the APOLLO program 
to place a man on the moon ahead of the Soviets. 
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Since then, the research and development funds have increased enormously, and 
federally-funded and development increased 15 percent per year, roughly doubl- 
ing in 5 years. As a result, the APOLLO spacecraft displayed the results of 

a near perfect technological development and successfully completed its ex- 
ploration of the moon. The net effect was the United States completely over- 
took the Soviets in this area, and there was spinoff in various directions 
including the development of systems engineering. On the other hand, the GNP 
of the United States was expanding by only about 5 percent per year, and it 
was not possilt< to continue this special funding indefinitely. Also on the 
other hand, the United States was being tied up in Vietnam while technologi- 
cal innovations were advancing in Japan and Europe, and the balance of trade 
of the United States remained in the red. At the same time, the energy short- 
age and pollution problems that threatened the comfortable American life style 
began to accumulate. 


This then brought the science and technology policy of the United States to 
its third postwar stage in the 1970s. The special message which President 
Nixon delivered to Congress made clear the basic directions of this third- 
phase science and technology policy. 


The science and technology policy clearly defined in the special message of 
President Nixon to Congress on 16 March 1972 can be stated in one sentence to 
be the emphasis of “new sense of purpose" and “new sense of partnership." 


This “new sense of purpose” was directed at two objective. These were to 
direct the high level of science and technology which the United States had 
achieved through the APOLLO program and other developments to new subjects 
such as the ability to cope with international trade competition, and maintain 
a healthy domestic economy, and to maintain leadership in foreign dealings 
while expanding the capability to cope with the sharply increasing factors 
threatening the quality of life such as an energy shortage and pollution prob- 
lems. 


"New sense of partnership" proposed the promotion of science and technology 
not in the manner of the APOLLO program where the entire effort was concen- 
trated in the federal government but the federal government passing out this 
work to state governments, local governments, and private firms. More spe- 
cifically, the federal government was to respond to the needs of the people. 
For example, emphasis in space development was directed to communication and 
resources prospecting that can be useful to the people's living standards. 
There was also development of clean energy sources, prevention of natural 
disasters, and promotion of treatment of cancer and heart diseases that ac~- 
count for more than half of the deaths. A second goal was to aid technology 
development for private industry in the liquefaction of coal. The third goal 
was the transfer of the advanced technology possessed by the federal government 
to other areas while giving incentive to technological innovation on the part 
ot private interests and establishing a social and economic climate conducive 
to technological innovations. It has been said that the start of the United 
States toward the metric system is one of the net effects. The fourth goal 
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was the reinforcement of ties between the federal government and various state 
and local offices. The final item was on the matter of international relations 
and included space cooperation with the Soviets, trade with China, and estab- 
lishment of an international fund for combating the pollution probles. 


As seen above, the classification of the trends in the American science and 
technology policy into three periods results in some discrepancy in the third 
period, but the above is basically the same as described by Ryukichi Imai 
[98], and the explanation seems reasonable. 


Yukimoto Iwata [99] cited the following features of the American science and 
technology policy. 


A large quantity of federal funds is supplied to private sources and universi- 
ties in the form of the research contract system to support active research 
and development activities. (Iwata terms this technological development through 
government, industry, and academic cooperation). Yoshimitsu Takeyasu [100] 
gave the same explanation. It may be only a natural effect that the sudden 
increase in federal disbursements in the form of research contracts exerted 
great effects on the American research organization. In this respect Iwata 
said, “university-attached laboratories and special private research organs 
were continually being established anew to engage in the federal contract 
research program.” Many of the research organs going under the title of think 
tanks were born through such a history. Yoshimitsu Takeyasu also shares this 
view. 


lwata then indicated that technological development by the contract research 
mode with the features described above is also beset with the following prob- 
lems. 


i) The trend toward concentration of research and development funds is pro- 
moted, and this is a factor responsible for even greater disparity in tech- 
nological levels between industries. 


ii) Changes in policy cause a number of effects 


iii) The basic mode of research fund calculation (cost + fixed fee) adopted 

in research contracts are not too effective with respect to funds and period. 
Recently, many of these contracts are in a form in which an upper limit is set 
(McNamara plan) in an effort to remedy this situation. 


The designation of this contract plan as one of the outstanding features of 
American science and technology policy may be appropriate when seen from the 
standpoint of the magnitude of its effects. 


Another feature given by Yoshimitsu Takeyasu is “the systematic implementation 
of its technology aid program vis-a-vis other countries.” 
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Iwata had the following to say om the basic principle underlying the science 
and technology policy of the United States. This is the “competitive prin- 
ciple and the multiplicity principle." Iwata explained these in the follow- 
ing manner. "The former is the principle by which opportunity is given to a 
party with the desire and capability with no distinction for government or 
private groups and distributes research funds in competitive manner and there- 
by improves efficiency of research and development. The latter is the line 
of thought in which a number of plans are followed in the attainment of a spe- 
cific developmental target, the progresses are evaluated at an intermediate 
stage, and those projects that have the promise of maximum results at the end 
are retained.” This designation may be based on the American trait but repre- 
sents one of the important viewpoints when evaluating the American science 
and technology policy. 


The trends in the science and technology policy were allowed in the manner 
described above, and we next consider the recent trends and problem areas. 
It was mentioned before that American science and technology policy had en- 
tered its third post-war period in the 1970s. We will use the text and fig- 
ures of Takayuki Hirano [101] to discuss this subject. 
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the direction taken in the science and technology policy following President 
Nixon's special message to Congress is shown in Figure 1-4. That is to say, 
there is a trend toward greater emphasis on public welfare than space or 

national defense. On the other hand, the ratio of research and development 
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funds to GNP begen to decrease since 1976 as shown in Figure 1-5 to fall 

from a peak of 3.0 percent to about 2.3 percent in 1974. Hirano [37] made 

the following comment “while 3.0 percent may be somewhat high as a desirable 
ratio to GNP, the present level is too low, and there is considerable senti- 
ment that the present level of research and development funding is too low 

and the research and development funds for the entire country need to be ex- 
panded.” As clearly illustrated in Figure 1-4, no very large increase in 
research and development funds was seen in the 1967-74 period. Research and 
development activity has remained sluggish as a result, and there is some con- 
cern that adverse effects will be exerted on future economic growth. This 
situation has been discussed by professor Marton Beck of Yale University in 
his text “Silent Crisis." It may be that this situation is being considered, 
and expansion in research and development funds was reinitiated after 1974. 
Another recent evidence of the recognizance of the importance of science and 
technology policy is the reestablishment of the Science and Technology Policy 
Office that had been abolished in the structural shakeup of 1973 under its new 
name Office of Science and Technology (OSTP) in 1976. The trends in American 
science and technology policy from now on will bear close watching. 


2) United Kingdom 


Since Yoshimitsu Takeyasu [102] has clearly described the trends in the Bri- 
tish science and technology policy, we will quote his text. 


"Science and technology policy has a long history in the United Kingdom, and 
it dates back to 1675 when Charles II established the Greenwich Observatory 
as the first national scientific organ. A more modern laboratory is the 
National Physical Laboratory that was established in 1900. With the advent 
of World War I, the government put greater effort in promoting research and 
established the Medical Research Council in 1913 and the Department of Scien- 
tific and Industrial Research in 1916. The Agricultural Research Council 
was later started in 1931, and three research areas were placed under the 
supervision of the Lord President of the Council. After World War II the 
Advisory Council on Scientific Policy was established as the counseling or- 
gan to the head of the Privy Council in 1947. At the same time, the Defense 
Research Policy Commission as the counseling organ to the defense minister 
was established the same year. 


"The heart of industrially related research is the Department of Scientific 
and Industrial Research (DSIR) which was placed under the jurisdiction of 
the Council for Scientific and Industrial Research during the modification of 
the law in 1956. DSIR consists of administrative sections in management, 
information, and liaison ith foreign s ead controls 15 laboratories 
employing a total of 4,54 people (195 Yational Physical Laboratory 
is a representative example of these la... .a ,e8 in addition to which there 
are the laboratories of construction, chemis: yy, disaster, forest products, 
geology, hydraulics, mechanical engineering, radio, highway, and water qual~- 
ity. DSIR not only conducts its own research program but also aids research 
by universities and private groups. An interesting feature here is the aid 
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given since 1916 to a private research group. DSIR is engaged in a train- 
ing policy as far as information activities are concerned, and the National 
Library for Science and Technology with emphasis directed at the coliection 
of new materials was established in 1961. It maintains overseas liaison sec- 
tions and has a resident representative group in Washington. It has scien- 
tific attaches assigned to France and Germany. Other areas of this ministry 
that are of note include the research and development corporation that was 
started in 1948 which manages the inventions that are the research products 
of government organs and other public organs. Since 1954 it has been con- 
tracting out research such as on computers and hovercraft. 
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Figure 1-5. Ratio of Research and Development Funds to GNP 
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“Similar to the United States, the g-vernment's role in research activities 
is very large.... and the outlay for national defense research is particu- 
larly large. The recently enhanced international competition has caused 
greater demand for the need of science and technology promotion to support 
economic development, and the head of the Privy Council was appointed the 
science minister in 1959 to supervise under a single management a science 
and technology policy on the nonmilitary front as well as on atomic power 
and space development. The Robbins report proposing an epoch making expan- 
sion in university level science and technology training and the Trend re- 
port calling for the reinforcement of the science and technology policy ap- 
peared in 1963. The problem of promotion of science and technology was ten 
up as a major subject of discussion by the two leading political parties 
labor and conservatives in the general election of 1964. The conservatives 
blended together the aforementioned two reports and created an education and 
science ministry combining the authorities of an education minister and a 
science minister. Labor opposed this proposal on the grounds that science 
would become an accessory to the education policy. Having assumed power from 
this general election, labor newly established the technology ministry and 
embarked on a revamping of the science and technology administration secha- 
anism based on industrial technology training.” 


From the material cited above, Yoshimitsu Takeyasu offered the following 
points as features of the British science and technology policy. 


i) Aid to private research groups 
ii) Existence of the research and development corporation 


Yukimoto Iwata offered a similar description [103]. According to Iwata,” one 
of the features of technological development in the United Kingdom was the 
systematization of joint research by different industries, and the government's 
initiation of subsidy funds in this direction resulted in ali out support. 
This system has been called a research association...." We shall now look 
into the existence of the Research and Development Corporation. 


Iwata made the following description of the British characteristic techno- 
logical strategy that is one of the important elements iu its science and 
technology policy. 


“Technological strategy in the United Kingdom is determined by a mixed govern- 
ment-private interests type of administration. Not only is there the coopera- 
tive system of the type employed in the United States where the government 
puts out the funds for use by private interests, but the government cooperates 
with development of industrial technology that in the past had been promoted 
mainly by private interests and shoulders part of the burden in a so-called 
transition period. As a result, the emphasis on technological strategy is 
placed on the reinforcement of government aid to private research and develop- 
ment and reorganization of the government's research management mechanisa. 

In particular.... the provision of a cooperative system for technological 
development is being promoted in rapid tempo.” 
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3) France 


We will cite the paper of Yoshimitsu Takeyasu for the trends in the science 
and technology policy in France. 

"A cabinet level science and technology council was established in 1958 with- 
in the Prime Minister's jurisdiction to energetically promote science and 
technology policy, and 12 names of learned and experienced people were put 
together to form an inquiry committee to look into the government plans and 
goings on between government offices, and to handle inquiries and serve as a 
consultive organ. This cabinet council was made of the Prime Minister, con- 
cerned ministers, and a portion of the inquiry committee. It acted upon ap- 
proriate budget distributions, activities of national research organs, and 
promotion policy on important research themes the country should encourage. 

The General Office of Science and Technology Research was created to serve 

as the business office. Each ministry has its own national research organs, 
and there is the Centre National de la Recherche Scientifique under the juris- 
diction of the Ministry of Education that is a large and comprehensive affair. 
This center was established in 1939 by merging together the National Scientific 
Research Corporation and the National Applied Science Research Center and 
further reorganized to the present status in 1948. CNRS not only has 15 sub- 
sidiary laboratories but also handles subsidy funds for scientific research 
within the country and also handle some of the administrative ends of scien- 
sific research. The documentation center also under CNRS serves to introduce 
scientific literature both domestic and foreign while also serving as the or— 
gan to handle other information services. It systematized the establishment 

of joint research centers for different industries in industry related research 
and supervises over them.... The areas of nuclear power, national defense, and 
aviation take up large fractions of the government's fund outlay. Fiscal ad- 
ministration following facilities modernization plans has been observed in 
France during the post-war period, and an energetic science and technology 

plan has been set up in this connection. It is of note that a science and 
technology research and development fund has been recently established to pro- 
mote research in new areas and joint research." 


The 1977 edition of the Science and Technology Handbook published by the Science 
and Technology Agency Planning Office presents a chart of the French science 

and technology administrative organ (as of 1 February 1976). According to 

this chart, the "Science and Technology Cabinet Council” has been renamed 

the “Science and Technology Research Cabinet Council" (CIRST). In addition, 

the “Inquiry Committee" has been called "Science and Technology Research In- 
quiry Committee," (CCRST) and placed under the Ministry of Industrial Research. 


while there may be some overlapping with the reference cited before, we cite 
here the description of Eiichi Nagazawa [106] on the interrelationships between 
administrative organs. 


"The General Affairs Agency for Science and Technology Research (DGRST) plays 
the central role in setting up this country's science and technology policy. 
Excepting certain special items (military, higher education), the government's 
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science and technology budget is given to this General Affairs Agency for 
Science and Technology Research. This agercy processes these funds and sub- 
mits them to the Science and Technology Research Inquiry Committee (DCRST 

is its business office) that is the inquiry organ for general affairs. The 
funds that have undergone comprehensive processing are then sent to the 
Science and Technology Research Cabinet Council where the final decision is 
made in the setup that is employed." 


Science and technology policy in France is developed by the pathway given 
above. There is the statement also seen in Takeyasu's description of the 
features that states “of the disbursements of the French government (from 

the total French research funds), nuclear energy, national defense, and avia- 
tion are the areas that account for the major fractions" that is of special 
note. 


That is to say, it may be possible to say that France has been promoting big 
science oriented science and technology policy on a foundation cf military 
science from the standpoint of nationalism. Eiichi Nagazawa [107] claims 
that this trend of science and technology policy recently has been underoing 
changes, and he cites the following. 


“This country was on the winning side in World War II, and its nuclear energy, 
aviation, and space researches were not interrupted as was the case in Japan 
and West Germany. It may be said that Frence occupies an even more superior 
position in these areas. On the other hand, this conventional and conserva- 
tive thinking tended to slow down any constitutional improvements to its so- 
ciety and economy. A science and technology system was provided as the 1960 
decade was beginning, and a new policy is being adopted emphasizing develop- 
mental research particularly with the recent technology gap serving as wedge.” 


It may be seid that the focus is shifting from military science directed to 
production technology directed in the manner described above. One maniferta- 
tion of this shift is the establishment of the Ministry of Industrial Research 
within the administrative mechanism, and consideration is being directed to 
effectively promote industrial technology. 


4) West Germany 


We quote here from Yoshimitsu Takeyasu on the trends in West German science 
and technology policy [108]. 


“West Germay operates under a federated system, and the practice in the past 
was for the local state governments to bear responsibility for promoting 
scientific research and education. Recently, however, nuclear energy and 
space development along with problems related to management by the entire 
federal republic including expansion of universities and international co- 
operation increased, and policies and mechanisms within the federal republic 
are undergoing some revolutionary changes. The problem of science and tech- 
nology promotion by the federal government up to 1962 was delegated to the 
Ministry of Nuclear Energy where nuclear power and space were concerned and 


53 








assistance to general scientific research was under the custody of the Minis- 
try of Internal Affairs. The Ministry of Economics and other ministries 
promoted research within their own administrative areas. Scientific re- 
search committees were created for each ministry in 1962 to coordinate mat- 
ters within the federation. This was followed in 63 by transfer of the aid 
functions from the Ministry of Internal Affairs to the Ministry of Nuclear 
Power, and this was renamed Bundesministerium fur Wissenschaftliche Forschung. 
In addition, representatives from various governmental units along with repre- 
sentatives from universities and research organs were joined together in a 
Wissenschaftsrat in 1957 to set up overall plans for the federal and various 
state governments. University expansion was the first item decided, and de- 
liberations are under way on a scientific research promotion plan. 


The research funds of West Germany were estimated at 5.4 billion marks for 
62, and this was divided in roughly equal manner between the federal govern- 
ment, state governments, and private interests. National defense and nuclear 
power account for a large share of the government disbursements, but outlays 
for expansion of universities and to private independent research organs show 
trend to considerable increase. An historically famous independent research 
organ is the Max Planck Gesellschaft zur Forderung der Wissenschaften, and 
its laboratories including a humanities science related one have increased 

to 44. Even in the areas of nuclear energy and space, research organs inde- 
pendent of the government such as Nuclear Energy Research Finite Company and 
the Space Research Finite Company are promoting research. Research groups 
have been undergoing spectacular developments in the postwar era even in the 
industrial area, and energetic research activities are under way with some 
aid from government. The largest research group is the Arbeitgemeinschaft 
lndustrieller Forschungsvereinigungen. Universities and the Max Planck In- 
stitute research laboratories receive considerable aid from the industrial 
world and other areas, and the German Science Support Group plays a major 
role in collecting such funds. These funds are combined with the government 
funds and distributed by the Deutsche Forschungsgemeinschaft. Of special note 
recently is the distribution being made for plans emphasizing promotion of 
installation of large type facilities and boundary regions." 


Looking through the trends in West German science and technology policy de- 
scribed above, the following two points stand out. 


i) The large role of the state governments 

ii) Research and development system directed by private interests 

Other papers also point out the same features. For example, the report titled 
“recent ecience and technology promotion policy in West Germany” from the 
Japanese Consulate in Germany [109] gives the following account of the re- 
lationship between the federal and state governments. 

"Since Germany has a federal form of government, not only the federal govern- 


ment but the state governments have made great contributions to the science 
and technology policy, but presently by the basic federal law.... based on 
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which the federal government is actually taking the initiative. On the other 
hand, the states have authority over the education system including universi- 
ties. At the same time, the states share equal load with the federal govern- 
ment to fund the Max Planck cooperative that is the important science and 

technology research organ of the country and the German Research Association. 


Consequently, the appropriate coordination between the federal and state go- 
vernments is an indispensible condition for effectively promoting science 
and technology policy. 


In addition, Yukimoto Iwata [110] descr!bes a similar observation as in ii). 
Both west Germany and Japan converted to an economic operation employing the 
market mechanism after the war, and there is the pervading basic policy of 
minimum government intervention. There are strong leanings toward private 
oriented efforts in the technology strategy area. As a result, the responsi- 
bility for research and development funds and the execution of research and 
all the various steps are taken over mainly by private industry. The govern- 
ment aids from the side and plays a supporting role.” 


Now the series of directions taken by science and technology recently has in- 
creased the need for the government to contribute directly to research and de- 
velopment, and there is increased crend for greater government aid management. 
This sudden rise in importance of the government's role is the recent situation 
in West Germany. 


Iwata stated that the government proposes the following policy to counter 
this situation. 


"As is evident from the distribution of the budget, the science and technology 
strategy of the federal government can be divided into the three main pillars 
of general scientific promotion through universities and similar organs, aid 
programs, and administration related research. These three areas are funded 
almost equally. The aid program consists mainly of aid to the large type 
projects such as nuclear power, space, and ocean development. New aid will 

be granted to data treatment in 1967 and to new technology development in 
1969." 


Within this program, the government is specially targeting all out training 
for industrial technology in a direction to reinforce the aid program. One 
such manifestation is the government executing a plan to expand and reorganize 
the Fraunhofer Association that has been conducting applied research according 
to references [ill], 112]. 


A number of similarities between West Germany and Japan can be seen such as 
the science and technology promotion system being of a privately sponsored 
type. This is not the only rationale, but it is thought that there are many 
facets in German science and technology policy that Japan could well take 
into consideration when drawing up its science and technology policy. 
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5) Soviet Union 


Unlike the four countries described above, the Soviet Union has adopted a 
national system that is called the socialist system. In other words, the 
Soviet Union can be termed a centralized-power planned economy system coun- 
try. As a result, it is thought that the country's science and technology 
policy and its executional process exert a decisive role on the directions 
taken by science and technology. That is to say, all the systems to promote 
science and technology are planned, operated, and managed by the country. 
The tie-in between the country and science and technology is absolutely neces- 
sary, and this is the way the set-up has been programmed. As a result, em- 
phasized and effective research and development activities become possible 
from the standpoint of “principle” in this sense. On the other hand, the 
actual situation is the programs are clearly defined but lack flexibility, 
and along the way modifications often are very difficult to introduce even 
though they may be effective or necessary. 


Considering what has been said above, the following outline is offered on the 
Soviet science and technology policy. 


The basic Soviet policy on science and technology is put in specific form as 
one phase of its 5-year USSR National Economic Development Plan. This plan 
is drawn up under the direction of the USSR Communist Party by the USSR State 
Planning Commission (USSR Gosplan), USSR State Commission for Science and 
Technology, USSR Science Academy, and USSR Ministries of Industries. The 
specific plan for a given sector is drawn up by the administrative organ with 
jurisdiction following the guidelines of the national plan, 


The frameworks of organs concerned with science and technology policy dis- 
cussed above can be explained in the following manner, 


(See Figure 1-6) 


Broadly broken down, the USSR State Commission for Science and Technology, 
the USSR Gosplan, and other central planning organs establish general policy 
and coordinate the activities of the relevant administrative organs under the 
authority of the USSR Council of Ministers, the USSR Ministries of industry 
and other sector organs establish science and technology policy and implement 
it for the various specialized sectors, and the councils of ministers of the 
republics comprising the USSR handle regional problems in line with guidance 
from the USSR government. 


The USSR Academy of Science is not an administrative organ, but it joins with 
the USSR State Commission for Science and Technology propose plans for the 
science and technology policy as well as conduct research and development 
through the scientific organs under it. At the same time, coordination and 
guidance of nationwide research is also one of its functions. The proposal 
to reinforce this coordination function was advanced at the 25th Congress of 
the CP-USSR, and it is believed that the importance of the role played by 

the Soviet Academy of Science will become even greater from here on. 








Figure 1-6. Soviet Science and Technology Administrative Setup 
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Key to Figure 1-6 


(1) Supreme Soviet 

(2) USSR Gosplan 

(3) USSR Ministry of Pinance 

(4) Presidium 

(5) standing committee on education, science, and culture 
(6) State Commission for Science and Technology Committee 
(7) atomic energy utilization state committee 

(8) USSR Academy of Science 

(9) scientific organ 

(10) scientific organ 

(11) USSR Council of Ministers 

(12) State Commission for Inventions and Discoveries 

(13) Ministry of Higher and Secondary Specialized Education 
(14) universities 

(15) scientific organ 

(16) scientific organ 

(17) ministries of industry 

(18) laboratories, design bureaus, etc. 

(19) scientific organ 

(20) industry 

(21) laboratories, design bureaus, etc. 

(22) USSR Ministry of Agriculture 

(23) USSR Academy of Medicine 

(24) scientific organ 

(25) USSR Ministry of Health 

(26) USSR Ministry of Education 

(27) USSR Academy of Education and Science 

(28) Republic Supreme Soviets 

(29) Republic Councils of Ministers 

(30) presidium 

(31) Republic gosplans 

(32) Republic Ministries of Finance 

(33) Republic Academies of Science 

(34) laboratories design bureaus, etc. 

(35) Republic Ministries of Higher and Specialized Secondary Education 
(36) Ministries of Industry 


(37) Note: From "Basic Principles and Various Problems on Science Adminis- 
tration” (Science Laboratory, Science Academy Company 1973) 








Research and development proceeds according to various plans, and these are 
performed by the scientific organs of the USSR Academy of Science, USSR 
ministries of industry, and corporations and by higher education organs. 


The scientific organs can be classified as either scientific research organs 
or sector scientific organs depending on their nature. 


Scientific research organs conduct basic research and search type research 
to perform research and development on technology, products, and processes 
that are new in principle, prepare reports on the utilization of the results 
of research and development for the national economy, and aid sector scien- 
tific organs and corporations. 


Sector scientific organs conduct research and development including basic 
research related to their assigned areas through planning, designing and 
technological organs; they bring the research and development results to 
engineering and technological completion, promote their utilization by indus- 
try, and improve the quality of product and their reliability. At the same 
time, they draw up plans for new construction, plant revamping, and plant 
modernization and also participate in at plant tests on new products or new 
processes. 


At the same time, the USSR government organs such as the various ministries 
can, when the situation warrants, indicate the primary laboratory to be 
assigned as a means of improving science and technology activities, and it 
grants the particular group overseeing the project authority to effect a 
systematic science and technology policy. 


Furthermore, a recent trend is the integration of scientific laboratory, de- 
sign bureau, and plant to promote organized research and production industry 
unions that could be termed engineering firms, but to date this has not proven 
very effective. 


From the above, it is possible to summarize the research and development flow 
in the Soviet Union in the following manner. 


(1) The central planning organs indicate principal objective 

(2) Science Academy organs, higher educational organs, and main laboratories 
conduct basic research while guiding and coordinating the activities of rela- 
ted scientific organs 


(3) Scientific laboratories of industrial sectors conduct major technological 
development 


(4) Sector scientific organs such as design bureaus draw up designs and make 
test fabrication 


(5) Industry makes introductions into production. 


59 





Chapter 2. Present Status of Science and Technology Policy in Japan 


The purpose of this chapter is to grasp the situation with regard to the man- 
ner in which the present science and technology policy is being promoted 
through the research and development situation, budget picture, and various 
other areas and thereby attempt to understand the present status of science 
and technology policy in Japan. 


The historical trends will be followed to study the science and technology 
policies of the past and their effects to understand the influences exerted 
by policy and to see what processes are involved in the drawing up of a 
policy. Attention will be directed mainly on the drafting process of the 
Council for Science and Technology reports, and its mechanisa will be clari- 
fied in 2.1. 


Section 2.2 will describe the manner in which research and development pres- 
ently is being promoted by the various ministries and agencies and clarify the 
research and development areas that are subjects of acience and technology 
policy. 


The promotion of science and technology mainly from the budget angle will be 
discussed in 2.3 to point out the areas in which Japan should put greater 
emphasis. At the same time, the ministries and agencies that are playing 
leading roles in the promotion of science and technology will be discussed, 
by ministry and agency, from the budget standpoint. 


The present problem areas that have developed from 2.1-2.3 along with prob- 
lems indicated by the world in general will be discussed in 2.4, concentrating 
on budget, research and development parent body, manpower, and administrative 
system related items, and the problems that have to be resolved in the future 
will be discussed. 


2.1 Past Science and Technology Policy and Its Performance 


2.1.1 Performance and General Outline of Science and Technology Policy in 
all Japan 


Shunro Kuroiwa [1] described the historical patterns in the Japanese science 
and technology policy, and his work will be freely cited in the following 
discussion. 











1) Meiji-Taisho-Showa (up to end of World War 11) 


The Meiji era reflected the world political situation in which the world 
powers moved in on the Far East, and Kuroiwa states “In order to defend its 
independence and strive for its people's development, the most urgent subject 
for Japan to take up was to possess ailitary power. In other words, the 
possession of military power to resist any armed aggression was the item of 
greatest importance. The slogans adopted by the Meiji government of ‘increase 
production and promote industry, wealthy nation and strong military’ were ap- 
plied with this background in the world political scene. It may be considered 
to have been an unavoidable choice.” 


Kuroiwa . next discussed the emergence of this policy: “There was already 
some accumulation of funds through government trade at the end of the Tokugawa 
Dynasty, but this was not the result of growth to the extent of the creation 
of modern industry and the start of industrialization. By this approach the 
government itself took the responsibility (installation of the Ministry of 
Engineering, 1870) to transplant overseas technology and nurture it auch along 
the line of hothouse culture to develop industry, and only then was it made 
available to the people.” 


As the trersition from the Meiji to Taisho periods was being made, Kuroiva 

[3] states “taritf authority was obtained in 1911, a protective tariff bar- 
rier was erected, foreign goods were driven away, and every condition possible 
to protect domestic industry was adopted. Japan that had been England's faith- 
ful star pupil in the Far East began to grow steadily and began to take on the 
potential of becoming a competitor.” Kuroiwa [3] also said “During the transi- 
tion from Meiji to Taisho, Japan's Zaibatsu capital began to be directed at 
heavy industry in keeping up with the times." According to Kuroiwa [4], 

“This development laid the tracks leading to a militarily strong wealthy coun- 
try and increased production and industrial promotion, and the result of these 
Starts and, possibly as a natural consequence, the nature of Japan's science 
and technology was dictated. This was manifested in the Ashio Mine poisoning 
incident, the pitiful situation at the Takashima Coal Mine, and imperialist 
invasion of the mainland, and a concept such as ‘science and technology for 

the people's benefit’ did not have a ghost of a chance." 


From the description given above, it may be said that the government of the 
Meiji and Taisho regimes promoted science and technology of a government-led 
type mainly for the purpose of industrial protection. 


As the Showa government took over, the government adopted a policy of increas- 
ing its military funds as a result of which there was the rise of a military 
dominant type, and this was followed by the destruction of Japan's science and 
technology after World War II. Kuroiwa [5] made the following comment in 

this regard. “With the ascendency of the Takahashi fiscal administration in 
December 1931, there was a turn to an active policy of ‘expansion finances 

and attempt to start active creation of purchasing power’ and military expen- 
ditures were given top priority. An artificial market called the military 
expansion market was created to cause a temporary watering of Japan's heavy 
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chemical industry capital, and an attempt was made to use this as a wedge for 
the conversion.... As a result of the policy described above, an artificially 
created market called military demand appeared, and the fiscal policy of the 
country followed the single pathway of increasing military expenditures with 
no thought for the future." (See Table 2-1). 
In the midst of such a situation, it was only natural that Japan's science 
and technology developed along the lines of military technology. On the other 
hand, the science and technology of Japan was crumbled to dust during World 
War Il. 
Kuroiwa [6] cited the following factors responsible for this collapse. 
"(1) The non-self-created nature of Japan's technology 

(2) Reliance on foreign capital 

(3) Irrational nature of military technology policy 

(4) Lack of specialized engines and skilled workers 

(5) Low level of overall technology and overlapping structures 

(6) Overall failure of technology policy 


(7) Problems among scienctists and engineers themselves” 


Table 2-1. Fraction of Military Expense in National Finances 





Year of Showa 1937 1938 1940 





fraction of national 
finances taken up by 47.3 60.0 87.5 
military expenses 




















Complied from reference [5] 


(1) and (3) can be explained on the basis that the military which had the role 
of promoting Japan's science and technology policy only promoted in certain 
areas in enforced manner, and there was greater interest in the results of 
technological development rather than basic research. 


At the same time, Kuroiwa [6] said about (6) “the Industrial Science and 
Technology Agency was created during the war in an effort to let it play the 
role of nucleus of Japan's science and technology policy.... Many of the 








subjects were very superficial with no real meat.” According to Kuroiwa [6], 
the reason for this situation was “when the Industrial S&T Agency was being 
established, each government office was looking the other way because of 
sectionalism.... Under the materials and manpower mobilization plan at this 
time, the army and navy controlled 80 percent of the materials. The other 20 
percent was left to be divided among the various government offices in the 
system that was practiced.” 


2) Post World War Il-Present 


The period from the end of the war to 1950 was described by Kuroiwa in the 
manner “this period may be called the age of demobilization of Japanese tehc- 
nologists or possibly the period of confusion. The problem facing not only 
the technologists but many other countrymen as well was how to ‘revitalize 

the country and bring it back to its senses. First of all, just how to bring 
this day about.... In this respect, advice on technology given out by Ameri- 
can delegations to Japan at that time played an important role.” 


Looking at this situation in greater detail, the GHQ at this time had imposed 
limits on foreign resources utilization, and a plan for domestic technology 
+ deomstic resources for Japan had been laid. According to Kuroiwa [8], 
changes in the world situation accompanying the Korean incident, changes in 
external conditions in the form of turnabout in the American occupational 
policy toward Japan, and the consistent and unchanging subjective condition 
of the Japanese authorities who had no awareness of the term ‘technology’ 
resulted in the start of an unmatched ages of completely one-sided imported 
resources and imported technology.” 


The next 10 years was described by Kuroiwa [9]: "A slow but sure ‘production 
through domestic resources and domestic technology’ pathway was discarded like 
wornout shoes, and the industrial world followed the pathway called foreign 
technology plus foreign resources allowable under the foreign trade adminis- 
trative law to undergo ‘splendid conversion,’... It was only natural then 
that important efforts to develop domestic technology by the hands of the 
slow but sure Japanese scientists and engineers were nipped in the bud.” 


The report of the Council for Science and Technology dated 4 October 1959 was 
entitled “On a Comprehensive Basic Policy for Promoting Science and Tech- 
nology With 10 Years in the Puture as Target." According to Kuroiwa [10], 
“the contents were fairly general and contained nothing that was new. In 
fact, this ‘report’ elicited considerable criticism at the time, including 
some very emphatic views. Some of these criticisms were 1) philosophy and 
methodology were not included, 2) agriculture was ignored, 3) it gives prior- 
ity to production technology and does not take man into consideration. Any 
‘report’ compiled only by the ‘boss’ professors in science and technology 
and ‘boss’ engineers in industry tends to assume this fora.” 


The period of about 1960 was described by Kuroiwa [11] “the limitations to 
dependence on technology imports from overseas began to be recognized, and 





strong demands for the development of domestic technology began to surface. 
The first ‘investment boom in research and development’ in Japan not due to 
a war came along about 1960, and the large firms all established central 
research laboratories. At the same time, the country established the Science 
and Technology Agency (1956), and this was the start to the establishment 
of various national laboratories under the umbrella of this agency. A 
large expansion in the industrial sector was taken up on the belief that it 
was advantageous to adopt big resource consumption industries in order to 
come up to the level of the leading countries of the west.” On the other 
hand, “these industries (big resource consumption industries) belonged to 
the industrial sector that had been strategically discarded by the western 
nations, and the new age was being directed at nuclear power, space, and 
ocean development. The shift to an era of expanded research and development 
funding for the next era was not recognized,” according to Kuroiwa [12]. 


On 15 April 1971, the Fifth Report of the Council for Science and Technology 
entitled "On the Foundat‘~: for a Comprehensive Science and Technology 
Policy for the 1970s.” 


The Fifth Report [13] c «= led the objectives of science and technology 
policy for the 1970s an «< «plaind then. 


"(1) Respond to the needs of society and economy through the science and 
technology front and contribute to its fruition 


(2) Culture the seeds of science and technology 
(3) Promote basic science” 


The same report [14] also states “the research and development areas on which 
the country should place emphasis will be designated important research and 
development areas." It offers 11 items which are explained, but as indicated 
in Addenda 12, the science and technology budget is biased toward particular 
ministries and agencies. As long as one limits himself to the budget front, 
the criticism of Kuroiwa [10] given in 2.1.1 (2) seems to be applicbable. 


On 25 May 1977, the Sixth Report of the Council for Science and Technology 
appeared with regard to “On the Basis of a Comprehensive Science and Tech- 
nology Policy with Long Term Prospects.” 


This Sixth Report gave the following objectives for the science and tech- 
nology [15]. 


“(1) Promotion of assurance and conservation of stable supply of resources 


(2) Provision of a desirable living environment through solution of en- 
vironmental and safety problems 


(3) Maintenance and enhancement of physical well being through improved 
health and medicine 








(4) Promotion of leading and fupZamental science 


(5) Nurture of technological] capability to contribute to international co- 
operative efforts as well as assure international competitive strength" 


These were the items listed, and even research problems were listed. 


The above has been a description of the historical flow of the course of 
science and technology policy from the Meiji era to the present, and it is 
difficult to stage that the leadership in science and technology policy vas 
always in the hands of the government. That is to say, the government de- 
finitely played the leading role in its promotion during the Meiji era, but 
this control was taken over by the military between World War I and World 

War Il. During the first part of the period from after World War II to the 
present, the influence of the policy of the American occupational force toward 
Japan was very great, and one receives the impression that the gov ernment was 
relying exclusively on private industry. 


2.2.2 Determination and Determination Mechanism for Science and Technology 
Policy in Japan 


Since there was essentially nothing in the literature related to the determi- 
nation process and its mechanism for science and technology policy in Japan, 
we will discuss this subject mixing in some of the generally accepted knowl- 
edge. 


1) Legal Interpretation of the Council for Science and Technology, Science 
Council for Japan, and Science and Technology Agency 


The Council for Science and Technology is an organ affiliatei with the Prime 
Minister's Office and was established by the national administrative organi- 
zation law [16], and its objectives are stated to be “to contribute to the 
promotion of science and technology” according to the low for establishing 
the Council for Science and Technology [17]. Article 2 of the same law [17] 
also states that the Prime Minister will have the duties of 


"(1) participating in establishing basic and overall policy for science and 
technology in general (excluding humanities-related items, the same 
applies below). 


(2) participating in establist.ing long-term and comprehensive research ob- 
jectives for science and technology. 


(3) participating in basic policy for promoting particularly important re- 
search necessary to attain the objectives mentioned above. 


(4) participating in those inquiries, reports, and bulletins of the Science 
Council for Japan that are isportant.” 
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These are subjects that must be referred to the Council for Science and 
Technology. 


The Science and Technology Agency is an external office to the Prime Minis- 
ter's Office that was established by Article 3o0f the nations! administrative 
organization law [16], and its functions are defined in Article 3 of the 
Science and Technology Agency establishment law [18] as "the Science and 
Technology Agency will serve to promote science and technology, and its prin- 
ciple function is to promote in comprehensive manner administration related 
to science and technology (excluding humanities science related items and 


researches at universities) in order to contribute to the development of the 
people's economy.” 


In addition, Article 13 Nos 1l, 12, and 13 of the same establishment iaw 


defines in general manner the coordination capability given the Science and 
Technology Agency. 


According to legal premise, the Council for Science and Technology is vested 
with power for the estabiishment of science and technology police, and the 
promotion administration is assigned to the Science and Technology Agency. 
The outstanding feature is that “they are excluded from humanities science” 
by establishment laws [17 and 18]. 


The Science Council of Japia was established by Article 8 of the national 
administrative organization law [16], and Hide Sakata has the following to 
say about this [19]. "The Science Council of Japan is often dubbed the 
parliament for scientists in that it is formed of 210 specially selected 
scientists, and its organization and powers are defined in the Science Coun- 
cil of Japan law. Even though it is a government organ, the Science Council 
of Japan operates independently of the government to deliberate important 
problems. It not only replies to questions from the government but can also 
report to the government. On the other hand, there is some criticism that 
this organ came to a bend in the road which it had not negotiated roughly 

20 years after its inception." 


According to the Science Council of Japan law [20], inquiry items are not 
the duties of the Science Council of Japan, and this is one point onwhich 
this council differs from the Council for Science and Technology. 


2) Reports of the Council for Science and Technology 


What was described in 2.1.2 1) was the principle of the legal interpreta- 
tion, and the actual situation is that neither the Council for Science and 
Technology nor the Science and Technology Agency is tied to any ministry 

or agency. They do make up the basic large network for giving direction 

to science and technology policy, although the different ministries and 
agencies decide on the finer points. In other words, it is the Council for 
Science and Technology that sets the direction while the actual operations 
are in the hands of the different ministries and agencies. In addition, 
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as an operating principle, the ministries and agencies generally expand on 
the authority they have been granted. As a result, the power relationships 
of these ministries and agencies tends to be enlarged. 


Consequently, it was intended originally for the Council of Science and Tech- 
nology to have the authority with regard to science and technology policy, 
but as a report on policy is passed around to the ministries and agencies 
beforehand for their comments, the final report becomes one with all the 
edges taken off and of a rather inocuous fore. 


We next briefly describe the process by which a report is subaitted through 
the following chart. 
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Figure 2-1. Report Making Process of the Council for Science and Technology 


Key: (1) question from the Prime Minister 
(2) report submitted as answer to the Prime Minister 
(3) Council for Science and Technology prepares base for report 
(4) coordination with ministries 
(5S) refinement by Science and Technology Agency Planning Office 
(6) Council for Science and Technology compiles report 


In other words, the report making process is as follows. 


When a question is raised, the Council for Science and Technology drafts the 
base for the report, and this is the base upon which those with vested in- 
terests representing the ministries and agencies and the Science and Tech- 
nology Agency Planning office deliberate. Once coordination is completed 
through these deliberations, the Council for Science and Technclogy compiles 
the report for submission to the Prime Minister. 


Jinsh’ Matsumiya [21] described the Planning Office of the Science and Tech- 
nology Agency that makes its appearance during this deliberation stage: "The 
function of the Plans Office is to make estimates on long term prospects for 
Japan's science and technology and set up a plan. It is sometimes also re- 
ferred to as ‘Science and Technology White Paper Editing Office.'... Its 
basic functions are to propose and promote policy plans of a basic nature 

on science and technology (excluding nuclear power and space development) 











and to perform comprehensive coordination between related administrative 
organs of science and technology in general.” On the other hand, the actual 
situation is that the Ministry of International Trade and Industry dominates 
at this deliberation stage. Shunro Kuroiwa [22] criticized this setup in 
the manner “One wonders whether it would be possible to say that the Science 
and Technology agency is fulfilling its responsibilities to handle research 
funds from the national viewpoint. (It should be noted in passing that the 
principal office over the Science and Technology Agency as well as the ad- 
ministrative undersecretary is from the Ministry of International Trade and 
Industry).... To be sure, industry is being fattened at the sacrifice of 
agriculture, forestry and fisheries. The promotion of this policy while 


being sited at the key position is in the hands of the cadre dispatched from 
the Science and Technology Agency.” 


The reasons the Council for Science and Technology has to pass the rough 


draft of the report around to the various ministries and agencies before 
its final form include: 


(1) to preserve the essence 


(2) it would be embarrassing should the report be opposed when presented 
to the cabinet. 


The fact that the ministers concerned are also cabinet members is also one 
of the reasons. 


Furthermore, members of the Diet have no influencing power over the Council 
for Science and Technology. This is because this council is a special organ, 
and reports are not tied in with votes. Any such influence is under cover. 
For example, should some influence be exerted by industry on nuclear power, 
space, or ocean development, any influence is from the shadows. At the same 
time, the Prime Minister is not tied in with names and ballots, and as long 


as no unfavorable mention against anyone is made, the anticipated disposition 
is made. 


}) Nuclear Power Development, Space Development, Ocean Development 
There are the respective Atomic Energy Commission, Space Development 


Commission, and Ocean Development Council for nuclear power, space, and 
ocean development. According to the law pertaining to administrative or- 
ganizations, these are not administrative organs, as a result of which these 
groups have no administrative power. 


The interpretations of the laws related to the three organs of nuclear power, 
space, and ocean development are given in Table 2.2. According to this table, 
even though these are organs under the same Article 8, differences arise in 
authority limits and status depending on the circumstances associated with 
their establishment, power relationships between ministries and agencies, 

and public opinion. Even though the Atomic Eenergy Commission comes under 


the same Article 8, it has the feature of actually operating in the manner 
of an Article 3 organ. 














Table 2-2. Atomic Energy Commission, Space Development Commission, and 
Ocean Development Council 














affiliated organ of 

Prime Minister's Relationship Law Features of administrative 

Office function 

Atomic Energy Atomic Energy Com- can make unified distribution 

Comission mission Establish- of nuclear energy related 
ment Law budget 

Space Development Space Development can plan and make decisions 

Commission Commission Estab- but cannot allocate budget 
lishment Law 

Ocean Development Ocean Development inquiry from Prime Minister 

Council Council Law is prelude to activities 














constructed using information from [23-25] 


4) Budget Front 


According to Council for Science and Technology reports [26, 27], “there is 
need for the government to strive to fill out research funds for all out 
government support to the extent the fiscal situation allows," and “in assum- 
ing and distributing research and development funds... research and develop- 
ment in general are associated with long gestation periods before the fruits 
of the work appear, and there are some uncertain areas with regard to whether 
the results will be in the forms that had been expected. With regard to re- 
search and development of this type ... it is important that the understand- 
ing of the people be obtained, and there is need to study various types of 
policy to this end." This is the only kind of comments that appear, and 
there is nothing in the report that exerts any direct influence on the budget 
to determine just how to distribute the funds to different areas. This is 
because the Minister of Finance has adamantly opposed any hint of influence 
on the budget distribution. As a result, any report that is not accompanied 
by a budget allocation inevitably is abstract in nature. 


At the present time, in Japan the Ministry of Finance determines the budget 
by increasing the prior year's figure by X percent, and the process illus- 
trated in Figure 2-2 is followed on all science and technology developments 
except those related to the Ministry of Education. 


Nuclear Power Related 





Each ministry, agency * Atomic Energy Commission’ Science 
and Technology Agency* Ministry of Finance 
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Space Development 


Each ministry, agency - (hearing) * Space Development 
Commission -(oOpinions) + each ministry, agency * 
Ministry of Finance 





Ocean Development and Others 





Each ministry, agency - (hearing) * Science and Technology 
Agency - (some opinions) * each ministry, agency > 
Ministry of Finance 


Figure 2-2. Budget Distribution in Nuclear Power, 
Space, and Ocean Related Areas 


it is said that a budget request is not honored unless it is submitted for 
3 successive years as far as general budget requests are concerned. At the 
same time, there are some opinions to the effect that it is not certain 
whether the present practices of the Ministry of Finance are suitable or 
not. 


As seen in Addenda 12, the Ministry of Education receives the largest share 
of science and technology budget money, and Hide Sakata [28] commented on 
this situation in the following manner. “Although the Science and Technology 
Agency is in charge of science and technology administration, the establish- 
ment law specifies that it should not concern itself with university affairs. 
The reason it has been able to become considerably involved with university 
affairs is that it distributes research funds under the guise of special re- 
search promotion funds. This money is not handed directly to the universi- 
ties but through some other office or organ to provide itself a cushion.” 
The functions of the Science Council of Japan were touched upon in 2.1.2. 

1), and Hide Sakata [28] gave the following description of the budget dis- 
bursed by the Ministry of Education. “The item of interest in the research 
funds in the hands of the Ministry of Education is the scientific research 
subsidy fund. It is in the distribution of this subsidy fund that the 
Science Council of Japan has engaged the Ministry of Education in direct con- 
frontation, and the Council itself was severely shaken. The Science Council 
claimed that ‘freedom in the academic area was being sacrified.' While the 
Science Council took this position, there was considerable dissent within 
its ranks, and there were even some voices stating that this research fund 
was a guide. In this manner, there was considerable diversity in attitudes 
toward the scientific research fund problem within the Science Council of 
Japan." 


2.2 Reflection (Actual Performance) Situation of Science and Technology 
Policy by Each Ministry and Agency 


2.2.1 Important Research and Development Areas and Classification of Re- 
search Activities of Governmental Organs 











1) Important Research and Development Areas 


According to Ikuro Ozawa [29], “every year since the 1972 budget the Science 
and Technology Agency has displayed its ‘important research and development 
areas’ in ‘Basic Policy in Setting Directions for Estimating Science and 
Technology Promotion Funds."" This basic plan is constructed by the process 
shown in Figure 2-3. 


The Science and Technology Agency said this basic plan [30] is “transmitted 
from the head of the Science and Technology Agency to the heads of the dif- 
ferent agencies, and the purpose of this basic plan is to plan assurance 

of necessary funds and their efficient distribution." 


(1) (2) 3) 
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Figure 2-3. Basic Policy in Setting Directions for Estimating Science and 
Technology Promotion Funds (Taken from [30]) 


Key: (1) administrative policy of government 
(2) report/opinions of Council for Science and Technology 
(3) reports such as by various deliberative groups related to 
promotion of science and technology 
(4) study 
(5) basic policy 


2) Classification of Research Activities in Government Organs and Siwilar 
Organs 


The Science and Technology Agency [31] has classified research activities 
of the government organs in the following manner. 


(1) Research activities such as those of the national experimental organs 
Ordinary research, special research 


(2) Research activities of special corporate research organs 
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(3) Research activities of national universities 


Ordinary research, special projects, temporary projects, joint 
international research 


(4) Research and development through interdisciplinary cooperative efforts 


Nuclear power development, space development, ocean development, 
life sciences, soft sciences, and technology assessment, large 
research and development, and research through special research 
promotion funds 


Items (1)-(4) above will be discussed along the lines of the manner in which 
the various government agencies conduct their research programs in 2.2.2. 


2.2.2. General Outline of Research Activities Presently Under Way 


1) Research Activities such as Those of the National Experimental Research 
Organs 


According to the Science and Technology Agency [32], “installations such as 
the national experimental research organs are affiliated with the various 
ministries and agencies to promote their intrinsic research activities...” 


(1) Ordinary research--research centered on comparatively basic areas con- 
ducted in ordinary manner 


(2) Special research--research, conducted in response to some demand from 
society or the economy, which must be urgently carried out and that is pro- 
moted in planned manner with some time limit established 


These two types of research activities are conducted. 


The Science and Technology Agency also stated [30] “ordinary research nur- 
tures the seeds of science and technology through the accumulation of day 
to day research, and this is indispensible as the spring from which spectac- 
ular future developments in science and technology evolve. The expectations 
that ordinary research will have the capability to counter various problems 
that arise with rapid changes in society and economy are increasing.” 


There is no reference material with regard to ordinary research covering 
methods of selecting research themes and research themes presently being 
researched, and these are undefined areas. At the same time, the method 

of selection of the research themes by the different ministries and agencies 
for special researches also are not known, and the research themes of the 
various agencies and ministries are listed in Addenda 3. 


A look at Addenda 3 reveals that the Ministry of International Trade and 
Industry is associtated with an overwhelmingly large number of themes. Seen 
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from the budget angle, “the breakdown in the special research funds by dif- 
ferent ministeries and agencies shows the Ministry of International Trade 
and Industry to have 39.9 percent of the funds" for 1972 according to the 
Science and Technology Agency [34]. 


2) Research Activities of Special Corporate Research Organs 


The Science and Technology Agency [35] stated “research activities at places 
such as the special corporate research organs consist of 


(1) Gather people from wide areas of government and private sectors 
(2) Operate with a great deal of flexibility 
(3) Can receive private funding 


As a result, these organs can efficiently promote research and development 
according to the indicated objectives.” 


The Science and Technology Agency [35] has compiled a list of special cor- 
porate research organs that promote this type of research and development in 
Table 2-3. The method of selection of themes by the different research organs 
and the research themes presently being pursued are not covered in any refer- 
ence literature and thereby remain as unknown areas presently. 


Table 2-3. Special Corporate Research Organs 





research organs whose Institute of Physical and Chemical Research, 
main purpose is research Japan Atomic Energy Research Institute, Japan 
and development Nuclear Ship Development Agency, Power Reactor 


and Nuclear Fuels Development Corp, National 
Space Development Agency, Center for Marine 
Science and Technology, Institute of Agricultural 








Machinery ; 
research organs whose Japan Monopoly Corporation, Japan Electrical 
main purpose is not Instruments Test Center, Japan National Railway, 
research and develop- Nippon Telegraph and Telephone Public Corpora- 
ment tion, Japan Broadcasting Corporation, Japan 








Highway Public Corporation, etc. 





Constructed from [35] 


3) Research Activities at National Universities 


According to the Science and Technology Agency [36], “research at the nation- 
al universities extends over various areas, and the emphasis is on basic re- 
search as researchers pursue their independent concepts. There is also or- 
dinary research and special research in specific projects. 


“There are special projects, temporary projects, and international coopera- 
tive researches under the heading of special research.” 
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The trend in the number of research themes coming under the category of 
special researches is shown in Table 2-4. 


There is presently no reference data on the numbers of ordinary and special 
research themes, and this is an unknown subject. 


Table 2-4. Trend in Research Themes with Time 





i JFY 1973 1974 1975 





number of themes 27 3 46 




















prepared from [36-38] 


4) Research and Development Through Interdisciplinary Cooperative Efforts 


The Science and Technology Agency [39] stated, “there has been a trend re- 
cently for the requests made of the Science and Technology Agency to cover 

a number of different areas in complex manner, and it has become necessary 
to clearly define the objectives of the research and development and conduct 
all-inclusive and organized research enlisting the cooperation of a number 
of research areas in order that science and technology can contribute toward 
the solution of such problems." 


(1) Nuclear Power Development 


According to the Science and Technology Agency [40], “the utilization of nu- 
clear power development in Japan is being promoted in unified and planned 
manner following the long term plan for utilization of nuclear power develop- 
ment established by the Atomic Energy Commission and the basic plan for utili- 
zation of nuclear power development (annual plan). There was added emphasis 
on safety assurance and environmental protection during 1975. At the same 
time, research and development on nuclear fusion was initiated in earnest.” 
The research and development themes for JFY 1975 are given in Addenda 4. 


The Science and Technology Agency also stated that “it is thought that rather 
than conduct research through national experimental research orgens that have 
the capability of performing the fuctions that are the nation's responsibility, 
it is more effective to contract the research out to some suitable organ. At 
the same time, a contribution would be made to raising the level of technology. 
To this end, the peaceful uses of nuclear energy research fund system was 
established, and research is being contracted." The contract research themes 
for JFY 1975 are given in Addenda 5. 


2) Space Development 


The Science and Technology Agency stated the following. “Japan's space de- 
velopment is based on the space development plan specified by the Space De- 
velopment Committee ... keeping close tab on experiences and trends in other 
countries, and the plan is being promoted independently and efficiently." 
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The organs in charge of space development are given in Table 2-5 for JFY i976. 


Table 2-5. Research Organs in Charge of Space Development 





Ministry of agency | research organ 





Science and Technology Agency Space Development Committee, Development 
Cocrdinating Office, National Aerospace 
Laboratory, National Space Development 











_ Agency 

Ministry of Education University of Tokyo Space and Aeronautics 
Laboratory 

Ministry of International Various laboratories 

Trade and Industry 

Ministry of Transportation Civilian Aviation Bureau, Meteorological 


Agency, Electronic Navigation Laboratory, 
Meteorological Research Institute 

















Ministry of Postal Service Radio Regulatory Bureau, Radio Research 
Laboratory 

Ministry of Construction Geological Survey Institute 

Environmental Agency Ministry of Agriculture and Forestry 











compiled from [42] 


The satellites expected to be launched sometime after JFY 1977 are, according 
to the Science and Technology Agency, “total 9, 4 Scientific Satellites and 
5 practical-use Satellites.” At the same time, the rockets presently under 
development are "M-3H, M-3S, N, and a modified N for a total of four types.” 


(3) Ocean Development 


The Science and Technology Agency offered the following statement with regard 
to the significance and features of ocean development [43], "“Japn has not 
been blessed with land resources, and it is presently crying for stability 

in acquiring energy and food resources, as a result of which the significance 
of ocean development is increasingly intensified. In addition, basic survey 
research and technology development for ocean development cover a wide range 
of areas as far as their contents are concerned, which is a major feature.” 











The Science and Technology Agency commenting on the contents of research pro- 
grams presently underway said [44], “at the ocean science and technology de- 
velopment promotion liaison council it was planned to pursue ocean develop- 
ments up to JFY 1985, and the government was to promote posthaste a project 
for the 5-year period from JFY 1975 through JFY 1979. These projects consist 
of four related to ocean exploration and six related to technology develop- 
ment.” The themes and outlines of these projects are given to Addenda 6. 

At the same time, there is some research along the lines of ocean development 
that is being promoted by special research promotion funds. 


(4) Life Sciences 


The Science and Technology Agency gave the following statement with regard 

to the importance of the life sciences [45]. “Life sciences are ... compre- 
hensive science and technology to improve the quality of home life, and it 

is planned to promote research over a wide area from basic research to pur- 
poseful research in Japan.” With regard to the trends in the life sciences, 
the Science and Technology Agency said [45] “it was pointed out in report 

No 5 put out by the Council for Science and Technology that the life sciences 
make up a particularly important area that the country must promote as a lead- 
ing subject. At the same time, the life sciences subsection of the Council 
for Science and Technology studied and deliberated on important research tar- 
gets related to the life sciences and the basics of a promotion policy for the 
necessary research to attain the above goals. It reported the data listed in 
Table 2-6 as being important research targets concerning the life sciences.” 


Special research themes related to the life sciences that are being pursued 
by the ministries and agencies are listed in Addenda 7. 


(5) Soft Sciences and Technology Assessment 


The Science and Technology Agency [46] defines soft science to be “applica- 
tion of the theory and methods of different areas such as information science, 
behavioral science, systems engineering, and social engineering to enable re- 
search and elucidation of subjects covering wide areas including man and so- 
cial phenomena through all inclusive science and technology.” Kensai Murano 
[47] stated, “the term soft science is presently not clearly presented as to 
its definition, contents, and objectives.” 


in regard to promotion of life sciences of this type, the Science and Technology 
Agency [46] said, “in 1974 joint funds from government and private sources 

were used to establish the comprehensive research and development structure. 

it had beer decided that this setup would perform comprehensive research and 
development and give aid to the compilation of specialized information from 

a wide area to contribute toward the elucidation of various problems in 

modern society and economy and in the people's living. This will be the 

first step after which soft sciences promotion will be planned. 
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Table 2-6. Research Objectives Related 


to Life Sciences [45) 





Research Area 


Research Targets 





elucidation of life phenomena in 
general and various functions of 
animate life 


(1) 


elucidation of life phenomena and 
various functions of animate life 





elucidation of the natural en- 
vironment that surrounds man 


(1) 


(2) 


maintenance and improvement of eco- 
logical system 

elucidation of materisl cycling 
mechanism in the ecological systems 





elucidation of mental 
activities 


— ——— 


(1) 
(2) 
(3) 


elucidation of mental activities 
through brain physiology 
elucidation of mechanism of inci- 
dence of mental disturbance 
elucidation of relationship between 
social and cultural environment and 
mental structure 





assurance of food resources 


(1) 
(2) 


(3) 


(4) 


(5) 


(6) 


(7) 
(8) 


(9) 


elucidation of aging mechanism and 
socialized medicine 

elucidation of health of mother and 
child during gestation period and 
natal period 

elucidation of congenital abnormali- 
ties and ¢ lopment of prediction 
technology 

development to high degree of diag- 
nosis, treatment, and prevention of 
cancer, circulatory diseases such 
as heart disease, viral diseases, 
hereditary diseases, and serious 
diseases 

development of treatment technology 
utilizing instruments and other 
engineering methods 

establishment of technology related 
to safety evaluation 

nutritional elucidation of health 
search and utilization of micro- 


organicms 

elucidation of basis for rehabili- 
tation and development to high 
degree of rehabilitation technology 











Table 2-6. [Continued] 


— —— 








Research Area Research Targets 
assurance of food resources (1) development of production and 


utilization technology for food 
producing resources 

(2) development and utilization of 
protein resources 





industrial utilization of (1) development to high degree of 
animate life and their industrial utilization technology 
functions of animate life 


(2) high level industrial utilization 
technology of biological capabilities 





population problem (1) high level technological development 
on harmony between environment, 
resources and population 
(2) high level science and technology 
related to family planning 





The introduction of technology assessment is an important subject as well 
as a necessary subject. This was pointed out in Report No 5 of the Council 
tor Science and Technology and the report of the Economic Planning Agency 
People's Living Deliberative Council (November 1970). Minoru Matsushita 
interpreted this as “one of the problems that is rapidly emerging as an 
important function in Japan's industrial management is thought to be tech- 
nology assessment." 





According to the Science and Technology Agency [48], "at the present time, 

the Science and Technology Agency and the Ministry of International Trade 

and Industry are serving as spearheads in the promotion of technology assess- 
ment. The results of such assessments will be the basis on which experimental 
efforts will be made on technological subjects related to respective adminis- 
trations and, at the same time, efforts will be made to popularize and spread 
its use to the people. This is the picture of the present status of tech- 
nology assessment." 


(6) Large Research and Development 


Ikuro Ozawa [29] commented on the large project system in the following man- 
ner. “The so-called ‘national project (or large project) system’ of Japan 
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was initiated by the ‘large industrial technology development system (large 
project system)’ that was launched in 1966 by the Agency of Industrial Science 
and Technology of the Ministry of International Trade and Industry.” Ozawa 
[49] described its features: “A national project is a national scale pro- 
ject to handle vital science and technology subjects that can contribute to 
the development of industry and the economy as well as to the people's wel- 
fare and is conducted through independent development by industry, acadenia, 
and government. The government will put forth considerable efforts toward 
its promotion parallel to its promotion of big science such as utilization 

of nuclear power development, spare development, and ocean development.” 
According to the Science and Technology Agency [50], the objectives include 
“those projects of very large developmental scale whose pursuit involves 
considerable risk.” The trends seen in the research themes of large projects 
for the different agencies and ministries are given in Addenda 8. 


The large project budget for JFY 1976 broken down by ministry is shown in 
Table 2-7. 


Table 2-7. Large Projects Budget 








Ministry Budget (yen) Number of themes 
Ministry of Interna- 18.74 billion 14 
tional Trade and 

Industry 

Ministry of Agricul- 1.427 billion 6 

ture and Forestry 

Ministry of Trans- 280 ,000 2 
portation 

Ministry of Construc- 473 million 8 

tion 





constructed from [51] 


It becomes readily evident at a glance just how the distribution of the 
nation’s research funds distribution is slanted toward the Ministry of Inter- 
national Trade and Industry. Shunro Kuroiwa [52] made the following comment 
criticizing this situation. “There is an order of magnitude difference even 
in the funds for large projects between the Ministry of International Trade 
and Industry and the Ministry of Agriculture and Forestry. Is it necessary 
for the country to be aiding the steelmaking and automobile industries that 
rank first in worldwide competition? And this while the Ministry of Agri- 
culture and Forestry which must strive for Japan's self-sufficiency in food 
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has to struggle along on research funds that presently total less than what 
the Ministry of International Trade and Industry receives for a single pro- 
ject. Can it be said that the responsibility (on the part of the Science 
and Technology Agency) for adjusting the research funds from the country's 
standpoint is being properly exercised.” 


The standards for the selection of the large project themes of ministries 
and agencies are available for the Ministry of International Trade and Indus- 
try and the Ministry of Construction, and these are given in Addenda 9. 


No such reference material was available for the Ministry of Agriculture and 
Forestry, Ministry of Transportation, and the Science and Technology Agency, 
and these standards are not known. 


The themes of the large projects being conducted by the various ministries 
and agencies for JFY 1976 are listed in Addenda 10. 


(7) The Science and Technology Agency [53] described the special research 
promotion fund: “This is the fund for the comprehensive promotion of research 
functions under the jurisdiction of each ministry and agency along the lines 

ot special research requiring special promotion. It promotes the important 
role of experimental research which straddles over several areas and belongs 

to the boundary regions.” Jinshi Matsushita [54] said, “the Research Coordina- 
tion Bureau of the Science and Technology Agency disburses the special research 
promotion funds by each separate theme to conduct research in all inclusive 
manner while asking for the people's cooperation." 


According to the Science and Technology Agency [53], “experimental research 

coming under special research promotion funds include comprenonsive research 
promoted through cooperation of two or more ministries and agencies, urgent 

research to react quickly to situation« chat were difficult to foresee when 

the annual budget was being formulated, <nd basic experimental research that 
is common to the different types of researc..." 


The research themes being pursued under special research promotion funds dur- 
ing JFY 1975 are given in Addenda 11. 


2.3 Budget Relations and Effect of Science and Technology Policy Budget 

2.3.1 Trends in Science and Technology Policy Budget 

The Science and Technology Agency budget has the makeup shown in Figure 2-4. 

The trends in the science and technology budget for Japan depicted in Figure 

2-4 over the years are depicted in Figure 2-5. The ratio between the "science 

and technology promotion fund" and the “research related funds other than the 
ience and technology promotion fund" in 1975 was roughly unity. 

At the same time, the JFY 197° science and technology showed an increase of 


26.8 percent over the previous year, and this was a rate of increase some- 
what larger than that seen for several years in the past. 
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Includes funds other than “science and technology promotion 
funds" that are related to experimental reseerch on science 
and technology and changed to special accounts 


2.3.2 Comparison of Science and Technology Budget with General Account 
Budget 


The trends in the fraction of the general accounts budget taken up by science 
and technology items are shown in Figure 2-6. This fraction has remained at 
about 3.1-3.2 percent for the past several years, as is evident from a glance 
at Figure 2-6, and there has only been signs of lateral displacement. 


The Council for Science and Technology compared the science and technology 
budget with GNP and stated, "the outlay for science and technology related 
funds should be 2.5 percent of the GNP. This will be our present goal, and 
we hope to increase this to 3 percent for the long term.” Despite such a 
statement, this ratio was but 2.06 percent in JFY 1975. This situation was 
criticized by Ameniya, Ishikawa, and Yasuda [60] by "no vision as to what 
policy would enable attainment of this 2.5 percent rate was evident in the 
report (Report No 5). It is also strange that no plan was proposed on just 
how to build up to this 2.5 percent level.” It is said that a long-term plan 
to accompany fiscal plans is opposed by the Ministry of Finance and impossible 
to effect. 
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Figure 2-5. Trends in Science and Technology Related Budget [56] 


Key: 1) budget sum (4) science and technology promotion fund 
(2) (100 million yen) (5) Note) the budget is the initial budget 
(3) science and technology (6) JFY [40 = 1965, 50 = 1975] 
budget 


2.3.3 Trends in Science and Technology Budget by Items 
The items in the science anc technology related budget are given in Figure 
2-4 of 2.3.1, and Figure 2-7 shows the trends in the budget for these differ- 


ent items. 


The “subsidy funds, etc." were highest after JFY 1974, and these reflect the 

execution of large scale projects accompanied by subsidies to research and 

development by special corporations and private parties as well to an in- 
reased trend to contracted research. The fraction of the total taken up 

by science and technology budget was 41.0 percent in JFY 1975. 
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Figure 2-6. Trends in Science and Technology Budget [57] 


Key: (1) 100 million yen (4) fraction of general account annual 
(2) science and technology budget taken up by science and 
budget technology budget 
(3) science and technology (5) fraction of general account annual 
promotion fund budget taken up by science and tech- 
nology promotion fund 
(6) JFY [29 = 1954, 50 = 1975] 


2.3.4 Trends in Science and Technology Promotion Funds by Items 
Looking at the trends in the science and technology promotion budget by 


items, the situation of Figure 2-8 is indicated. The nuclear energy and 
space development funds make up 48.1 percent of the total (JFY 1975). 
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Figure 2-7. Trends in Science and Figure 2-8. Trends in Science and 
Technology Related Budget by Items Technology Promotion Funds From [62] 
Source [61] 
Key: (1) 100 million yen Key: (1) budget sum 
(2) total sum (2) 100 million yen 
(3) subsidies, etc. (3) total sum 
(4) national university funds (4) subsidies for national ex- 
(5) national experimental research perimental research organs, 
organ funds (5) nuclear energy funds 
(6) administrative funds (6) subsidies 
(7) budget sum (7) space development funds 
(8) JFY [46 = 1971, 50 = 1975) (8) administrative funds 


(9) JFY [46 = 1971, 50 = 1975] 


Amem‘ya, Ishikawa, and Yasuda [6] commented on the trends in the science ard 
techt.ology promotion fund in the following manner. “The science and tech- 
nology promotion fund when compared to the rate of increase in the total bud- 
get shows a relative decrease. Even when one considers that the science and 
technology promotion fund has the nature of a fund being invested in antici- 
— of expecte resuits, this trend seems rather skimpy." We next direct 
yur attention at the nuclear power, space, and ocean related budgets. These 
reneaveh and development efforts are respectively promoted through science 
and technology promotion funds, and the trends in the respective fractions 
of their total science and technology promotion fund are shown in Figure 2-8. 
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There is considerable difference between the fractions of the science and 
technology promotion funds taken up by nuclear energy, space development, 
and ocean development related subjects. Hide Sakata speaking on the iz- 
portance of ocean development said [64, 65], “there is no doubt that ocean 
development is very important to Japan that is a country surrounded by all 
sides by the oceans, has narrow land confines, and is poor in resources.” 
“By treaty a country can extend its authority over the continental shelf 
that borders it to a depth of 200 m. If the technology to develop even 
greater depths is available, it is possible to extend the authority that 
much more. There is no recourse but to engage in serious development in 
order to confront this situation. Any leading technology boils down to a 
matter of money.” On the other hand, Japan's budget outlay for ocean de- 
velopment is very small, and Hide Sakata commented,” the government's budge: 
for ocean development compared to what the United States allots is as dif- 
ferent as night from day.” 


On the other hand, the comparison between the nuclear energy and space bud- 
gets with those of the United States showed Japan's nuclear energy budget 
to be one-sixth that of the United States and the budget for space develop- 
ment to be one-twentieth in JFY 1975. 


The nuclear energy budget is the exclusive property of the Science and Tech- 
nology Agency, but the space and ocean budgets are subject to requests from 
various ministries and agencies. The order o! increasing budget funds in 
space and ocean subjects is shown in Table 2-9. 


Table 2-8. Fraction of Science and Technology Promotion Funds 
Taken Up by Nuclear Power, Space, and Ocean Development 











IFY (Showa) 
Item(2) — 1972 1973 1974 1975 1976 
nuclear power 33-4 30.0 25.7 26.5 27.1 
space 12.2 15.0 19.9 21.6 22.0 
ocean 5.3 12.9 11.7 7.8 5.2 








— —— — — — — — — 


Total sum of 
science and 
technology 
promotion funds 168.4 209.9 261.9 326.1 367.0 
_ billion billion billion __ billion billion 











prepared from [62, 63] 
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Table 2-9. Prepared from [67] 











JFY 
(Showa) 
— 1973 1974 1975 1976 
position — 
Space develop- Ist position Science and Science and Science and 
ment related Technology Technology — Technology 
Agency Agency Agency 
2nd position Ministry of Ministry of Ministry of 
Post and Post and ——» Post and 
Teleconm- Teleconm- Telecon- 
munications communications munications 
3rd position Ministry of Ministry of Ministry of 
Education Education — Education 
Ocean develop- Ist p:sition Ministry of Ministry of Ministry of 
ment related Internation- ,, Internation- Internation- 
al Trade and al Trade and al Trade and 
Industry Industry Industry 
2nd position Ministry of Ministry of Ministry of 
Agriculture — Agriculture Agriculture 
and Forestry and Forestry and Forestry 
3rd position Ministry of Ministry of Ministry 
Transporta~ ..., Transporta~ Transporta- 
tion tion tion 





Table 2-9 shows that even though this may be called research and development 
through cooperation from various areas, there is no interchangeability in the 
top three position ministries and agencies. This is a good indicator for 
thinking that the ministries and agencies in charge represent very limited 
fields. 


2.3.5 Sefence and Technology Related Budget by Ministry and Agency 
1) Science and Technology Budget by Ministry and Agency 


The trends in science and technology budgets by ministry and agency are shown 
in Addenda 12. A look at Addenda 12 reveals that of four ministries and agen- 
cles--the Science and Technology Agency, Ministry of International Trade and 
industry, Ministry of Agriculture and Forestry, and the Ministry of Educa-~- 
tion--the Ministry of Education received a larger budget fraction of the 
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research funds other than the science and technology promotion funds for JFY 
1971-1975. As far as the overall science and technology budget is concerned, 
the Ministry of Education received considerably more than any of the other 
ministries and agencies. 


The factor responsible for this behavior is considered to be that they are 
engaged in heading big science projects such as nuclear power, space, and 
ocean developments. Shifting the subject somewhat, the promotion of science 
and technology in Japan is mainly in the hands of the three ministries and 
the agency mentioned above. 


2) Aid to Private Sector from each Ministry and Agency 


The Science and Technology Agency lists the following aid it provides to the 
private sector. 


"(1) Aid in the form of subsidies 
"(2) Contracted development and assignment of new technology 
"(3) Aid in the form of tax breaks and loans” 


The trends in the fraction of subsidies associated with science and technology 
related budgets are shown in Figure 2-8 of 2.3.4. Looking at this table, the 
approximate fractions by ministries and agencies show the Science and Tech- 
nology Agency to account for about 55 percent, the Ministry of Education for 
about 25 percent, and the Ministry of International Trade and industry for 
about 15 percent, and these three ministries and the agency account for about 
95 percent of the total funds (see Addenda 13). 


On the other hand, the subsidies granted by the Science and Technology Agency 
to the private sector are extremely small. 


(1) Aid in the form of subsidies 
The principal aid in the form of subsidies is listed in Table 2-10. 


Table 2-10. Aids in the Form of Subsidies 








PURPOSE OF AID SYSTEM MINISTRY OR AGENCY 
encouragement of scientific subsidy for scientific Mintat® of Educa: .on 
research research 


subsidies for ordinary 
operating funds of pri- 
vate universities 


promotion of medical science scientific experimental re- Ministry of Health 


and technology search subsidy fund and Weltare 
development of industrial subsidies for research and Ministry of Inter- 
technology development of important national Trade and 
a technology Industry 





prepared from [68] 
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(2) Contracted Development and Assignment of New Technology 


The Science and Technology Agency explains this system in the following man- 
ner. “Superior technology expected to provide considerable difficulty in 
its developing to the practical stage is developed under a contract develcp- 
ment system with development funds being given to industry on the condition 
of successful implementation, and this development is administered by the 
Research Development Corporation of Japan.” 


The picture with respect to the contract development situation is shown in 
Table 2-11. 


Table 2-11. Recent Contract Development Situation at the 
Research Development Corporation of Japan [69] 





— 1969 1970 1971 1972 1973 1974 1975 








number of constracts 
(units) 10 10 10 10 12 12 ll 


contract Limit 
(million yen) 1.200 1.500 1.600 2.000 2.200 2.500 2.800 





Of the items in Table 2-11, the Science and Technology Agency [69] reported 

that as of the end of 1975, there had been 87 successes and nine failures in 
the developments.” At the same time, the Science and Technology Agency [68] 
stated “there were 12 assignments to 12 companies.” 


(3) Subsidies in the Form of Tax Breaks and Loans 


According to the Science and Technology Agency [70], “as far as tax breaks 
tor promoting science and technology are concerned, the necessary preferred 
treatments are given in both national and local taxes, and the estimated tax 
savings in 1975 totaled 21 billion. Subsidies in the form of loans involve 
low interest loans to contribute to improvement in technological levels in 
japan. The Japan Development Bank set aside 68 billion yen and the Small 
and Medium Enterprise Finance Corporation set aside 4 billion yen during 

JFY 1975 to this end. 


2.3.6 Comparison with Other Major Countries 
1) Comparison of Science and Technology Budget 


\ comparison between the science and technology budgets of major countries 
with chat of Japan showed the situation of Figure 2-9. 


This tigures shows Japan to rank sixth among the major countries. 








Looking now at the fraction of the general account budget taken up by the 
science and technology budget, the situation of Table 2-12 is revealed. 
This table clearly displays the lesser level of Japan's science and tech- 
nology budget compared to the major countries. 
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Figure 2-9. Science and Technology Budgets for the Major Countries 
(Unit: 10 Billion Yen) [71] 


Key: (1) United States (4) France (7) year 
(2) Soviet Union (5) United Kingdom 
(3) West Germany (6) Japan 


2) Comparison of Research Costs 


The Science and Technology Agency defines research costs in the following 
manner [73]. “Research costs refer to disbursements for manpower costs, raw 
material costs, tangible fixed assets purchase, and other expenses for re- 
search conducted within companies, research organs, or universities.” 


The trends in research costs in Japan are shown in Figure 2-10. Figure 2-10 
shows that a considerable portion of Japan's research costs is borne by pri- 
vate interests such as companies at the present time. 


A comparison of trends in research costs between different countries is shown 
in Figure 2-1ll. 








Table 2-12. Fraction of General Account Budget Taken Up by Science 
and Technology Related Items in Different Countries 








COUNTRY RATIO FOR THE PAST SEVERAL YEARS 
United States 6 7% 
Soviet Union 4% 
West Germany 7% 
France 6% 
United Kingdom 6 5% 
Japan 3% 





COMPILED FROM [72] 
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Figure 2-10. Trends in Research Costs [74] 
Key: (1) 100 billion yen (4) research organs 
(2) research cosets (5) universities 
(3) companies (6) 2.4214 trillion yen 


[key continued on following page) 














Key [Continued] 
(7) 1.58691 trillion yen (10) 387.1 billion yen 
(8) total sum (11) ratio versus national in: ome 
(9) 445.2 billion yen (12) JFY (28 = 1953, 49 = 1974) 


According to the comparison shown in Figure 2-11, Japan incurs research 

costs next in line to the United States, Soviet Union, and West Cermany. 

On the other hand, as was mentioned earlier, a considerable fraction of the 
research costs in Japan is borne by private interests, and the government's 
fraction of the load is but 30 percent more or less. in contrast, the govern- 
ments of other countries account for 50 percent of the research costs at the 
present time. [See Addenda 14. |] 


Trends in Research Costs in Different Countries 
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Figure 2-11. Trends in Research Costs among the Majer Countries [75] 


Hide Sakata made the following comment regarding this situation. “Countries 
such as the United States, Soviet Union, and West Germany spend considerable 
amounts of money on nuclear power, space, and national defense, and it would 
be proper to say that the large research costs are justified. If now we sub- 
tract the defense costs and compare the balance, Japan spends less than the 
United States, which is to be expected, but even less than West Germany. 

This is the problem.” This was his criticism. 








Sakata also added [76], “it cannot be denied that research for defense plays 
a large role in the development of science and technology ..... This is why 
it is desirable that Japan spend some goney in areas that can serve to ad- 
vance science and technology such as nuclear power, space, and ocean develop- 
ment.” 


2.3.7 Effect of Science and Technology Development 


There were essentially no papers discussing the effect of science and tech- 
nology, but Hide Sakata [77] stated, “there are any number of items in the 
clothing, food, and living area alone that attest to just how progress and 
development of science and technology influences our lives. Just look at 

the development of nylon, vinylon, polyester, and acrylic, synthetic fibers.... 
There are also many other less eye-catching examples in which progress and 
development of science and technology are serving us in abundant manner in 
various areas.” 


Such being the case, just how does the level of science and technology in 
Japan compare with that of other countries. According to the questionnaire 
survey put out by the Science and Technology Agency in JFY 1976, “there are 
more areas in which Japan is behind in research than advanced compared with 
other countries. There are areas which other countries are exploiting in 
which Japan has nothing along the way.” There is definitely evidence of 
change in living in our daily lives accompanying advances in science and 
technology. On the other hand, as shown in Addenda 15, these have been the 
result of introduction of technology from other countries in a practice con- 
tinued from the past. Japan is completely oversubscribed to import as far 
as technology trade is concerned. 


2.4 Present Problems Areas 
2.4.1 Budget 


As far as budget authorization for science and te-chnology related items at 

the present time is concerned, Sakata [78] said, “the reason there is no 

large expansion in the budget is the indiscriminate application of the prin- 
ciple of ‘a certain percent increase over the preceding year’ that is exer- 
cleed by the Ministry of Finance, and this is proving to be a cancerous issue.” 
This principle does not apply just to science and technology, but it is thought 
that this practice does call for a second evaluation of tne method by which 

the Ministry of Finance operates. 


The following pertains to the distribution of the budget, and Matsumiya 

[79] said, “the Science and Technology Agency is overshadowed in budget cor. 
pilation by the Ministr, of International Trade and Industry and coordination 
between it and the Miniutry of International Trade and Industry's Agency of 
industrial Science and Technology results in the latter taking ever in most 
of the cases." Amemiya, Ishikawa, and Yasuda [80] stated “it should be the 
Council for Science and Technology that should actually handle the distribu- 
tion of the science aad technology promotion funds in Japan.” This is be- 
cause the present situation is that the Science and Technology Agency 
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ectually is not asserting its coordinating authority. At the same time, 
the Council for Science and Technology that decides the basic science and 
technology policy for Japan and drafts the report does not have authority 
over the budget nor does policy show up in it as a result of which each 
ministry and agency seeks to protect its own bailiwick and takes advantage 
of the vertically split administration to gain its own ends in the present 
practice. The gost appropriate example of this situation is space develop- 
ment. 


With regard to the government's burden in funding research, Sakata [81] 
said, “compared to private outlays for research funds, the nation’s outlay 
is small.” 


One of the factors responsible for this situation is that the present budget 
request system does not leave room for such hope of sharp increases in the 
budget, even though the Council for Science and Technology reports [58, 59) 
expressed the opinion, “we hope to increase the ratio to GNT to 2.5 percent 
in the 1980s and to 3.0 percent for the long term.” The government certainly 
is mot attaining these levels. 


Takeshi Kawase [82] made the following comments on subsidies to the private 
sector: “There is a time gap from approval to execution,” and “there are 
disadvantages to the l~year budget system.” Could this be the result of 

the true intent of a subsidy not being taken into consideration but the con- 
venience of the government or the administrative organ of the subsidy being 
given greater attention in the system that has evolved. 


The above can be concisely summarized by saying that the present requesting 
nethod/approval setup for the budget needs to Lx studied, and an actual co- 
ordinating authority to parallel budget distribution authority needs to be 
established on the part of supervisory agencies for the purpose of the pro- 
motion of science and technology. 

2.4.2 Research and Development Parent Body 

The nature and the problems that presently are appe' ent with .egard to the 
research and development parent body at the preseat time are discussed in 
detail in Chapter }, so here we will limit the discussion to a listing of 
the items that the research and development parent body should enforce. 

(1) Needs for systematization of the research organization 

(2) Separation of faculty organization from the education mechanisna 


(3) Clarification of the status and nature of laboratory facilities 


(4) Coordina’ion and filling owt of jointly utilized research organs 


(5) Establishment of flexible cooperative system involving a number of 
research organs 

















(6) Establishment of a research evaluation method 
2.4.3 Researchers and Personnel 


Personnel participating ir research is dealt with in detail in Chapter 3, 
so here we Limit ourselves to the training of researchers and discuss the 
present situation somewhat. 


Commenting on the present researchers, Sakata [83] said, “there is a trend 
toward researchers being highly trained along special lines to cope with 
progress in science and technology that requires greater degree of speciali- 
zation.” As a result, Kikuchi, Matsushita, and Murano [84] claimed, "for 
example, there is no specialist on the all inclusive subject of pollution.” 
In this manner, could it be that what is commonly referred to as narrowness 
in the tiel’ of vision is applicable to this present crop of researchers. 

At the same time, while having sowe relationships with this narrowness in 
field of vision, Kuroiwa [85] stated, “looking at the most recent ‘produc- 
tion process’ of university researchers, we fini that ‘university professors’ 
are being created by the seniority order. When will the professors who have 
ridden along with this system be able to make contact with ‘technology in 
nitty gritty reality, and get the feel of it?" It may be possible that this 
behavior is one cf the factors responsible for Kuroiwa [85} pointing vut that, 
“the intermixing of personnel between research organs such as national re- 
search organs and organs of industry is presently neglected." 


In addition, as pointed out by Kikuchi, Matsushita, and Murano [86], “in the 
past the greater part of the researchers were pursuing self-fulfilling re- 
search on their own academic interests.... but the most recent researchers 
have split open this practice." In this manner, the nature of the researcher 
himself has undergone a change, and this is one of the factors that should 
not be overlooked. 


The above can be briefly summarized to say that one of the important goals 
in the iraining of researchers is to conduct interchange uf researchers be- 
tween research organs so that a breed of researchers with wide field of 
vision can be developed. 


2.4.4 Management System 


According to the legal setup, the Science and Technology Agency is assigned 
the role of administrative level supervision of science and technology promo- 
tion. As was described from various angles in this chapter, the Science and 
Technology Agency actually does not have the authcrity for actual management. 
Matsumiya [87] said, “the Science and Technology Agency is a ‘gathering place’ 
tor people from various ministries and agencies, but the present situation 

is that all the important posts are held by people from the Ministry of Inter- 
national Trade and Industry." Such being the case, it may be that the cri- 
ticism of Juroiwa [88] that "science and technology administration with the 
primary principle of production first is an unfortunate consequence of the 
sway of the Ministry of International Trade and Industry,” is in fact, valid. 


94 

















In addition, Kuroiwa [89] also stated, "a research and development system 

in which the consumer public and local resident representatives can partici- 
pate has not yet been set up in Japan. The establishment of this type of 
management system may also be necessary." 


The financial input of the private sector into research is vast, but as 
pointed out by Amemiya, Ishikawa and Yasuda [59], “th: sum invested in 
Japan's industry is very fluid.... It cannot be denied that it is controlled 
by the economic picture" is the situation today, and it may be hat the 
management of each research organ, particularly private research orans, will 
become more important. On the other hand, should there be some malfunction 
in the reinforcement of this type of management, interference or limitations 
may result. It is a very delicate problem, and considerable care needs to 
be exercized in its study. 


There is increase in boundary areas and overlapping sections in research 
areas accompanying the developments within the Science and Technology Agency, 
and there is increasing importance for management of information related to 
research and development. This subject will be treated in detail in Chapter 
3 and will not be discussed here. 


This chapter has discussed the present situation of management systems from 
various viewpoints and at various levels. What is considered most important 
is to unitize the management system at the admini.trative level and strive to 
establish a competent management system for research and development. 
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Chapter 3. Present Status of Japan's Science and Technology Promotion System 


The purpose of this chapter is to present the problem areas in regard to the 
science and technology promotion system for the present laboratories and re- 
search parent bodies, problem areas intrinsic to research organs and arising 
through interactions between them, and clearly discuss the factors respon- 
sible for these problems and propose counter measures. It is hoped to recog- 
nize through such a treatment that the nature of the problems related to the 
inner workings of the research parent bodies and the nature of the externally 
arising problems arising through dealings with the government are important 
elements controlling the promotion system, and the importance is expected to 
become evident. 


This chapter, first of all, will discuss the general situation in the world 
that brings about problems extending over the entire system in 3.11. The 
presently existing research organs will be classified under three categories, 
and the respective national experimental research organs, private corporate 
research organs, and universities will be discussed in 3.1.2, 3.1.3, and 
3.1.4 airing out their problem areas. Each of these research organ types 

is greatly influenced in many ways by their interactions with the government, 
and it is thought that the desire for promotion on the part of the nation 

is adequately reflected through their relationships with the government will 
be discussed in 3.2. 


The problem of training of personnel that is indispensible to the promotion 
of research capability will be treated in 3.3. The opinions expressed by 
universities, graduate schools, industry, and research organs with regard 

to education will be summarized in 3.3.1 and 3.3.2. Then the rapidly inten- 
sifying need for a national level provision of a flow-through system for 
scientific information that is indispensible to modern research and develop- 
ment will be discussed in 3.4.1. The JICST represents an initial organiza- 
tion in this direction. The type of flow-through system for scientific in- 
formation to complement the present situation will be described. In another 
direction, the think tanks that are being considered for inclusion into the 
research structure are at their developing stage and are experiencing many 
internal and external problems. These are discussed in 3.4.2. 


When the problem areas including those of the research organs themselves are 
clearly defined, areas common to every organization of internal and external 
nature are found in these systems, and these are discussed in 3.5. This 
chapter will be summarized with the listing of these common problems. 
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3.1 Present Status of Research Organizations 
3.1.1 Overall Situation 


The science and technology promotion system of Japan is an organic integra- 
tion of the organizations doing actual research, government, and parent bod- 
ies and organizations which support research. In addition, research on 
science and technology gives rise to needs by society. At the same time, 
the mutual influencing power between the situation created by ‘seeds’ and 
the needs themselves are very powerful, and they constantly reflect the 
social situation. As a result, it becomes necessary to fill out the science 
and technology system based on awareness of the social situation. At present, 
organizations carrying out S&% research activities in Japan may be typified 
as three: Government experimental research organs, corporation and industry 
labs, and universities engaged in academic research. 


The appended material to special issue III [1] of Vol 29 of Gakujutsu Geppo 
was referenced, and the contents were classified according to the three types 
of organizations described above after which the number of organizations en- 
gaged in research in the natural science area was calculated. The results 
are shown in Table 3-1. 


Table 3-1. Number of Organizations in Research on Natural 
Science Systems (1974) 








National and public research corporate, private 
universities 
organs industry 
national public corporations | private | national &| private 


industry | public 





88 605 41 10349 328 203 














698 10390 531 











Total 11,614 


There is today another highly intensified situation that is greatly influ- 
encing the science and technology system. Special issue III [2] of Vol 26 
of Gakujutsu Geppo describes this situation in the manner given below and 

states the urgent need for resolving these problems. 


"A period in which the significance and practical importance of research as 
a basic element for the development of society is being confronted once more. 
There is need to promote research to develop methods of evaluating research. 
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Furthermore, while there is sharply increasing degree in specialization, the 
importance of boundary regions and overlapping regions is increasing. This 

is why the so-called big science has come into being, and this has given rise 
to problems on the type of research systems and funds required. These situa- 
tions have made relationships between science and technology and operating 
administration more complex, and these are now rapidly rising to the inter- 
national level of requests for specialization and cooperation. It is expected 
that Japan will in the future actively contribute to development of s¢ience 
and technology at the international level." 


Special issue III [3] of Vol 29 of Gakujutsu Geppo further states, "the vol- 
ume of scientific and research information is increasing rapidly, and the 
information management system is now being treated as an important subject. 
There is need to greatly increase the nation's research funds taking into 
consideration the urgent nature of providing similar research conditions" 
thereby emphasizing the fiscal, research conditions, and information manage- 
ment areas. In addition, professor Tonao Osatake of the University of Tokyo 
states in his book "Universities and Research Companies" [4] that "the avail- 
ability of universities to the general public has advanced greatly as a re- 
sult of which there is need to modify the ediication system for researchers." 
In addition, the “Report on Education in Science and Technology and the So- 
cial Environment" [5] published by the Mirai Kogyo Kenkyusho (Institute for 
Future Technology) states "the increase in joint research and shifts in spe- 
cialty areas have made necessary assurance of the fluidity of researcher and 
research organizations." 


It is from the situations described above that completely intertwined prob- 
lems arise. The adequate grasp of this situation is the first step in the 
approach to resolve the problems. The problems intrinsic to individual or- 
gans and common to different organs are discussed below. 


3.1.2 National Experimental Research Organs 
1) Administrative Mechanism and Research Organization 


There are about 90 government research organs, and these organs were estab- 
lished through the establishment laws of the ministries and agencies. Pri- 
mary emphasis is directed at research that is intimately tied in with the 
functions of each ministry. The administrative mechanism that has direct 
relationship with the science and technology research organization is the 
one after which the organization chart of Figure 3-1 was patterned. 


2) National Experimental Research Organs 


The restrictions placed at a national level are considerable on the national 
experimental research organs because of their nature. On the other hand, 
there are some areas in which they are favored over other research organs. 
The purpose of these research organs according to special issue III [6] of 
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Vol 29 of Gakujutsu Geppo is, “the research activities conducted at the 
national experimental research organs differ somewhat from those of the 
scientific research organs engaged in basic research in that there is great- 
er applied and development oriented nature." These national experimental 
research organs show a large fraction of their budgets taken up for man- 
power needs, and Vol 29 of the Gakujutsu Geppo [7] reported, “the experi- 
mental research organs costs for JFY 1974 amounted to 75.2 billion yen of 
which 38.7 billion yen was for manpower costs, accounting for more than half 
of the total. This was followed by 24.3 billion (32.3 percent) for experi- 
mental research expenses, 6.7 billion yen (9.0 percent) for facilities ex- 
penses, 3.0 billion yen (4.0 billion) for agency expenses, and 3.3 billion 
(4.4 percent) for all other expenses." The number of research themes is 
increasing, and some equitable distribution of budget funds is desirable. 
There is also the problem of risk countermeasures and lightening the risk 
load as the projects become larger. 
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Figure 3-1. Principal Research and Development Mechanism and Administrative 
Mechanism 
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The research conducted at the national experimental research organs can be 
classified as 1) ordinary research, 2} special research, and 3) large project 
according to the scale and nature, and they are characteristically involved 
with those type of problems. The Gakujutsu Geppo Vol 29 [8] has compiled a 
good list of problems according to type of research, and we take some excerpts 
from that report. 


“Ordinary research--this type of research is centered on research in the basic 
area that is conducted in ordinary manner at the different experimental organs. 
This type of research is conducted expending about 60 percent of agency funds 
for all the experimental research organs, and more than 60 percent of this is 
manpower costs for ordinary research. It is expected that the fraction re- 
quired for this manpower cost will increase even more in the future, and the 
evaluation of manpower costs and ordinary research is presently a problem. 


Special research--this is research of an urgent nature conducted in response 
to requests from society and the economy, and it is promoted in planned man-~ 
ner after establishing time limits. There has been very great increase in 
special research funds recently with corresponding large increase in the num- 
ber of themes. As a result, an appropriate budget distribution is desirable. 


Large projects--these projects have much greater scale than the research sub- 
jects just described. As the scale becomes larger and the risk associated with 
industrialization becomes greater, the nation is serving as the central body 
about which cooperative research between industry and universities is promoted. 
Without a basis for cooperative research, the process will not be taking place 
very smoothly. 


3) Problem Areas of National Experimental Research Organs 


Extrapolating the actual problems from the problems discussed above, problems 
related to the budget, problems in the research evaluating system, problems 
related to manpower, and problems concerning the organization itself can be 
cited. The number of literature items that discuss problems of national ex- 
perimental research organs is very small compared to literature in other areas, 
making it difficult to assess the true state and internal situations accu- 
rately, but the tone of the situation is clearly manifest as will be evident 
below. The report "Relationship between Industry and Government in Research 
and Development" [9] issued by tle Japan Techno-Economics Society states, 
"the reliance of the budget system on the actual sum alloted the preceding 
JFY makes for inadequate funding of new research, and no suitable budget dis- 
tribution is provided." In addition, the report of the Institute for Future 
Technology "Research on Methods to Develop Research Management" [10] states, 
“the conservative nature of the budget system makes it impossible to provide 
adequate budget allocations to new projects directly after their initiation. 
This situation is compounded by various restrictions of the legal system re- 
sulting in the passage of close to 10 years before the project can function 
in the manner originally intended. Furthermore, the single fiscal year sys- 
tem itself places limits on the promotion of big projects. In addition, 
special issue III of Vol 26 of Gakujutsu Geppo [11] strikes the alarm "there 
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is ready tendency for researchers working in inadequately funded areas to 
look with envy at the adequate research conditions of organs such as of in- 
dustry and be drawn in their direction." This journal added further “th<re 
is no suitable research evaluation system tied in with the budget system." 

It cites the need for a resee:ch evaluation system in this manner. “In order 
to retain first class people and promote research along the latest lines of 
front-running information, there must be suitable «valuation of the experi- 
mental capabilities and actual performance of the researchers. At the same 
time, the results of such an evaluation should effectively te reflected in 
the distribution of research funds and selection of researchers in the system 
introduced at the universities, and this practice needs to be established.” 


The Japan Tectno-Fconomics Society report [12] commented on the organization 
by “there are thin connections between the various ministries and agencies, 
and there are cases in which the same theme is being promoted not jointly but 
in duplicating manner. Furthermore, it is a closed system in which there is 
very limited range in shifts of research personnel.” Gakujutsi Geppo Vol 29 
[13] also stated "no flexible operations are possible such as with corpora- 
tions. At the same time, research personnel have the status of national 

civil servants and are thereby protected as long as the lifetime tenure sys- 
tem is in effect that eliminates the principle of competition for positions.” 
It should be noted that this is a feature that particularly sets aside the 
national experimental laboratories from other research organs. Kiyoyuki Akitomo 
[14] of the Production Technology Laboratory of the University of Tokyo wrote, 
"if one is to discourse on the problems associated with the national and pub- 
lic experimental laboratories, it may be asked if these should not be labora- 
tories primarily tasked with experimental and analytical work that any citizen 
or firm could freely rely upon. This system has to be properly positioned 
among the problems associated with the effective use of the nation's wealth 
through economical and efficient use of research funds and management." On 
the other hand, the national experiments] laboratories saddled with such prob- 
lems are still blessed with comparatively better research conditions compared 
to other research organs, as a result of which the problems are not as acute. 
Still, the basic sections in the problem areas discussed here are found in 

all other research organs, and they will be discussed later. 


3.1.3 Corporate and Private Enterprise Research Organs 





The corporate research organs {ia nonprofit foundations and special public 
corporations] are asscciated with the features of the ability to draw people 
from all areas such as from national and private sources, can have input of 
private capital, and can inject flexibility in their operations. Today they 
also play a major role in supporting research activities of the government 
shoulder to shoulder with the national experimental research organs. 


Looking at the quantitative aspects of private enterprise research organs, 
they account for about two-thirds of the research and development funds of 
Japan and employ about half of the researchers. They greatly influence the 
national economy and living standards of the people through the directions in 
their technological development and method of distributing their results. At 
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the same time, they handle a wide array of research themes from small to very 
large scale themes. These different research organs are all saddled with 1) 
problems relating to funds, 2) problems concerning personnel, facilities, and 
conditions, and 3) problems relating to research themes. Problems in the 
funds area include lack of funds, high manpower costs, and tax preference 
system. These are also tied in with the research evaluation systen. 


Problems concerning personnel, facilities, and conditions include those on 
treatment and training of researchers, interchanges of personnel, and efficient 
mutual utilization of facilities. Some actual p,oblems are discussed in 1)- 
3) below. 


1) Problem Areas in the Funds Front 

Gakujutsu Geppo Vol 26 special issue III [15] states on fund sources, “there 
is a tendency for lack of general operating research funds and facilities for 
general applications amoig the private scientific research organs, and there 
is need to study methods of active introduction of private funds for these 
private groups. At the same time, sums from private funis and individuals 
are relatively small, but their contributions are large, making it necessary 
to provide them preference in tax benefits." Percunnel costs make up a large 
fraction of the total costs, and Gakujutsu Geppo Vol 29 [16] said, “manpower 
costs took up 45.3 percent of the research costs of companies during 1972 and 
this was preceded by several years during which this fraction was increasing. 
There has been marked increase in manpower costs and decrease in profits to 
the industry over the recent years." 


An example of the problems tied in wich design of a research evaluation system 
is given in Vol 26 of Gakujutsu Geppo [17]. “Even though studies from the 
overall academic area have shown that research on evaluation systems is nec- 
essary, this is a type of research that is essentially not conducted by uwniver- 
sities and national research organs. There is need to study methods of opera- 
tion enabling permanent stability for research organs that conduct research that 
is given high marks internationally or nationally. The design of an appro- 
priate research evaluation setup to make this selection is necessary.” 


2) Manpower, Research Facilities, and Conditions Related Problems 


Professor Shoichi Yoshikawa of the University of Tokyo [18] made the f: llow- 
ing comment on the treatment of researchers. "The treatment of scientists 
and technologists in Japan is overly miserable. The treatment of people just 
coming in from universities and graduate schools is particularly poor. I 
feel that as long as nothing is done to improve the treatment of these people, 
the development of new areas of work aimed at long term applications in the 
scientific or technological area will not attract people. It is difficult 

to pinpoint specifically what needs to be done to bring about innovative in- 
provement. I feel that the introduction of a merit system to a limited de- 
gree and major change in the treatment will bring about considerable improve- 
ment." Further emphasizing the point of evaluation of people, Isao Murai 
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[19] said, “the treatment of people in private research establishments is 
poor, and there are some fundamental problems in the pay schedules. There 
is particular need for reassessment of brain power in the information col- 
lection industries.” 


If we now consider methods of acquiring and retaining good personnel, profes- 
sor Zenzaemon Abe of Hokkaido University gave the following comment on the 
personnel training approach [20]. “This concerns the method of searching for 
suitable people to be engaged in research, and special type of people such as 
researchers should not forever be left up to the personnel department to hire. 
The actual method should be for the person in charge to himself go to the 
university laboratory and engage the party being considered in conversation 
while assessing his working habits. I believe that this is the minimum level 
of effort that is required to search for these valuable people.” Furthermore, 
there are some special characteristic problems encountered by corporations with 
regard to personnel training compared to other research organs, and the fol- 
lowing statement appeared in Vol 29 of Gakujutsu Geppo [21]. "There are so 
many temporary people as to make continuous training difficult." 


As far as problems concerning the organizational operation are concerned, the 
Report of the Japan Techno-Economics Society [22] states “mutual utilization of 
personnel and research facilities between private firms is aimost impossible. 
The government should create organizations (corporations) that can place ther- 
selves between firms to promote effective utilization and information exchange." 
Some specific examples are given in Vol 29 of the Gakujutsu Geppo [23]. It 
indicates promotion of a joint utilization system with a policy for provision 
of research facilities and some flexibility. "In regard to research facilities 
considered suitable for conducting joint utilization from the standpoints of 
efficient use of equipment, necessary maintenance personnel, efficient deploy- 
ment of research supporting workers, and improvement in research efficiency, 

a joint utilization system such as a research equipment center that performs 
centralized management should be promoted. The demand for centers of this 

type is expected to increase more and more in the future, every effort should 
be made to set up and fill out joint utilization centers within universities 
such as integrated isotope centers, low temperature centers, animal laboratories, 
or electronic computer centers. At the same time, scientific material dis- 
persed throughout the institution should be gathered and kept in custody at 

a specimen repository. Effort also should be directed at the establishment 

of joint utilization centers for the entire country such as a large computer 
center or a literature information center, and joint utilization centers within 
an institution should be established according to the degree of need from the 
research standpoint and degree of equipping of the facilities." In other 
words, there is need to venture out and to invest funds for research facilities 
to promote first line research. In addition, “Japan Think Tanks" compiled by 
the Ministry of International Trade and Industry Secretariat's information 
Measures Office [24] stated, “despite the fact that private industry is a 
high-level knowledge resources pool, there are so many organizations and their 
results are so widely dispersed such that it would be desirable to construct 

an organization similar to a think tank and make available their information 
sources.” It commented on concentration of information sources in this manner. 
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3) Problem Areas Concerning Research Themes 


Today as Japan has made the transition from a production oriented country to 

a technology oriented country and its science and technology development is 
treated as an industry under international standards, the selection of re- 
search themes is an important decision making process in excess of problems 

1) and 2). Miscaiculation of this point canbe a critical problem for a firn. 
Yoshihiro Sakamoto [25] of the Agency of Industrial Science and Technology had 
the following comment on this point. "This is an indication that the unbal- 
ance between the economy front and the internal workings of society during 

the rapid growth of the postwar period resulted in technology promotion to 
evolve into simply the pursuit of profits by industry. If this present trend 
is continued, hindrances will arise nct oniy to the stability of all society 
as can be expected as a primary effect primarily but to its efficient utiliza- 
tion aswell. In other words, science and technology development incorporating 
considerations for safe and comfortable people's living should become an in- 
dispensible condition for industry to continue to observe.” If we look further 
at the situation from an international viewpoint, Akira Taniyama [26] said 
“the international strategy that our country's industries must adopt under 

the new international conditions is not to rely simply on an industry protec- 
tion viewpoint but should involve science and technology that can restore and 
contribute to the formation of a new order of international society and economy 
using the results of technology absorbed from the past.” The point of view 

of industrial protection expressed by the former is refuted in this manner. 


Where the selection of themes is concerned, it is very difficult to establish 
the evaluation standards for such a procedure, and the problem of value assess- 
ment enters into the picture. As a result, any standards that are presently 
established probably will be difficult to maintain in the future. On the 
other hand, many evaluation standards have been proposed that can serve as 
data for establishing its prupose. For example, the report issued by the 
institute for Future Technology "Methods of Developing Research Management 
[11" [27] describes a method of evaluation of the Research and Development 
solicitation procedures of the New Energy Ischnology Development Laboratory 
for the Sunshine Project written by Kazuo Ohamoto, and there are some items 
that should be scrutinized for the simplicity of their evaluation standard 
items. 


3.1.4 Universities 


Many of the present universities were established after the shift to the new 
system of universities resulting from the 1948 modification that saw the 
increase in number of special schools or the new establishment of science 
and engineering faculties that presently are the most numerous. The total 
of national, public, and private universities numbers 410, and those with 
science and engineering, agriculture, medicine, or dental faculties are 
tabulated in Table 3-2. 














Table 3-2. Number of University Faculties (Science Relate. aly) 








Nationa’ Public Private Total 
science and engineering 72 6 78 151 
agriculture 41 2 13 58 
medicine, dentistry 51 12 70 133 





Taken from Vol 29 p 25 of Gakujutsu Geppo 
[28] 


Basic research in science has been developed mainly at the faculties of uni- 
versities with graduate schools and affiliated research organs engaged in 
active efforts. On the other hand, the new system of universities was created 
by adding on to existing universities without the incorporation of special 
instructors and facilities in a so-called parasitic manner as a result of 
which research conditions at these graduate schools are of a lower caliber, 


generally speaking. 


There is also the involvement in contract research from industry resulting 

from the appeal of the money involved under the guise of promotion of research. 
Here again, there are many cases in which there is considerable departure from 
the stature expected of this type of work for industry-academic cooperative 
efforts when considered from the standpoints of student training and theme 
selection. 


In this manner, teaching-research problems have arisen in the universities 

and graduate schools, and the biased nature of their feudalistic system of 
organizational makeup and their funds distribution, poor condition of facili- 
ties, lack of cooperative utilization of research facilities, and the lack of 
directivity in the present masters programs are some of the problems that have 
resulted. At the same time, there are hopes for the establishment of universi- 
ties and graduate schools that guard against the loss of opportunity of re- 
ceiving this type of education because of age restrictions. Furthermore, the 
directivity of these graduate schools of universities needs to be clearly de- 
fined to guard against their becoming outdated. There is the added problem 

of the lack of qualified people with the proper management capabilities wher 
joint industrial-academic research is being performed. 


In this manner, the problems faced by universities are of a wide assortment, 
and these car. be classified through their features according te 1) problems 
of universities and their respective faculties, 2) problems of graduate 

schools, and 3) problems associated with industrial-academic joint research. 
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Each of these categories has problems related to education, research funds, 
facilities, and research organization system. It is not overstating the 
situation to say that these factors and the phenomenon of outdated univer- 
sities are organica]'y intertwined tc create problems. 


Some specific probleas extracted from the literature are discussed below. 
1) Problems Within Universities and Their Faculties 


Within the organizationai setup the professorship system is creating many 
problems. Special issue III of Vol 26 of Gakujutsu Geppo [29] commented on 
this situation in the following manner. “The professorship system is used 
by the national universities, and the research funds are distributed on a 
per capita basis to these preiesors es a result of which no suitable bud- 
get distributior can be made. “urthermore, the professorship system not 
only is not conducive t> a we! we ‘ablished cooperative organization but, 
contrarily, is prone to produce a <lceud system. There are restrictions to 
the personnel makeup of the organisi lon, and an organizational setup with 
greater flexibility is desirable." 


In addition, Vol 29 of Gakujctsu Geppo [30] complained, “there is a trend 

to decrease in the fraction of the total research funds compared to that 
received by graduate schools and national universities, and this has created 
some severe problems in research funds at these universities. Not only are 
the funds available to the faculcies of universities for research grossly 
inadequate, but the number of research assistants is extremely low with par- 
ticular lack of machine shops and their operators. In addition, where the 
total number of researchers in Japan is on a par with the western countries 
from the standpoint of its ratio to population, the fact that there are more 
than 300 universities attests to the extreme dispersion of these researchers.” 


Tonao Osatake [31] specifically pointed out the factors associated with the 
triteness of these universities that is a major factor in many of these prob- 
lems and the separation of education and research by the statement “it is not 
possible to question research results in Japan, as a result of which the care- 
fully prepared brew of tea becomes muddled.” For example, the performance 

of research tends to be accomplished through a sacrifice in the education of 
students, and instruction tends to be simply tossing information at the stu- 
dents. Be it a teaching specialist or a research specialist, the professors 
in American universities are placed in very fiercely competitive positions 
such that it is said that the handling of both sides is impossible for or~- 
dinary men. There is clear separation between teaching and research in this 
manner, and the fact that Japan cannot adopt such a system may partially re- 
sult from its social makeup that does not allow such a direction. .... These 
factors lead up to a situation in which teaching is the principal duty of the 
instructional staff of faculties. In an area such as engineering where there 
is daily progress, concentrating solely on teaching for years can hardly re- 
sult in good teaching as instructors have to put forth mighty daily efforts 
to always update their teaching material. The availability of universities 





106 








to the masses has invited ready possibility of these institutions becoming 
commonplace, and there is need to subject the entrance and promotional sys- 
tem problems to very ciose scrutiny.” 


2) Problems Associated with Graduate Schools 


Among the organizational problems, feudalistic and inelastic management is 
causing problems just as with the faculties. For example, Kiyoyuki Akitomo 
[32] reported, “even in the establishment of a research theme, the director 
of a laboratory takes it upon himself to make the determination in a very 
undemocratic manner. In addition, there are individual differences between 
researchers. There is the added situation that the activities of graduate 
schools are closed affairs, as a result of which interplay between different 
faculties of the same university is not always adequate. At the same time, 
the research facilities are not avilable for common use, and some form of 
organized operation by joint use of research facilities such as large computers 
is necessary." The problems assoviated with the significance of the masters 
and doctoral programs in graduate schools are also intensifying, and these are 
subjects of many literature dissertations. For example, Tonao Osatake [33] 
said, “there was considerable discussion over the mode of setting up mercters 
and doctors courses during the postwar period. The masters and doctors courses 
can be run in parallel or they can ‘ollow each other. The paraliel mode was 
allowed during the early stage, but the masters course often involves pevple 
who do not possess the capability to adva ce to the doctoral level as a result 
of which the consecutive approach was adopted. Engineering faculties decided 
on this mode am' fixed their systems accordingly. Very recently, however, the 
basic law on gracuate schools was revised, and the duration of a doctoral 
candidacy was codified at 5 years. Those who dropped out on the wayside would 
be given a masters degree according to the thinking applied. On the other 
hand, this mode revives the shortcomings of the concurrent method that were 
mentioned before, and it was a change ior the worse for the faculties of en- 
gineering that hed taken the pains to fix their masters program to see their 
systems negated." This event displays the difference in thinking between the 
government and the on-site faculty members on the significance of graduate 
schools. The significance of gradwate schools is presently in a state of con- 
fusion in the marner described above. 


The difficulty of retaining people for the doctorate course was concisely 
described in Vol 26 of Gakujutsu Geppo [34] by “job placement conditions for 
[graduates of] the doctoral course are poor, and since limited numbers pursue 
advanced studies it is extremely difficult to obtain enough candidates.” 


Tonao Osatake commented on the selection of themes and evaluation of results 
iu a manner similar to the recruiting of people for graduate programs [35] 
by “the standards for evaluating research have deteriorated, and creative re- 
search is often not recognized. There is need for suitable evaluation stan- 
dards for selection of themes tied in with research funds as well.” It is 
evident that the need for evaluation standards in universities is also very 


important. 
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Koichi Yamanaka [36] made the following comment on the subject of career 
training. “The present situation is that opportunities for receiving edu- 
cation diminish once a certain age is exceeded, and there is need to attend 
school in continuous manner. This is why graduate schools at universities 
need to be established. This program should not be designed to train people 
who will become the leaders of society but should be planned to train people 
dedicated to research and specializing in the academic area, otherwise it can 
run down to an ordinary program." He also said with regard to the spinoff 
effect that "the redevelopment of intellectual resources is not only beneficial 
to other departments but is also tied in with the hiring of young hands in the 
department and can serve as the opportunity for new developments.” 


As described above, the graduate schools have problems of somewhat different 
nature compared to regular university faculties. 


3) Problems in Indus’ -University Cooperative Efforts 


Industry-university cooperation was originally intended to promote science 

and technology at universities and let the industrial world develop the re- 
sults and realize actual applications. Today, however, as is evidenced by a 
term such as production oriented students, research personnel from universi- 
ties are being mobilized to compensate for deficiencies in various activities 
of industry. Kiyoyuki Akitomo [37] has clearly summarized the present status 
of this industry-university cooperation. "When all goes well, this involves 
areas such as engineering research in which the subject cannot be understood 
without interchange from the maker with regard to the research contents. Be- 
cause of the nature of such research, there is considerable need for the people 
involved in the research to institute industry-university cooperative research 
over a long period of time. As a result, the professors involved in engineer- 
ing research will begin to put forth their efforts to provide policy, methodol- 
ogy, and management for the social and organizational activities that is this 
industry-university cooperative effort. An ordinary type of industry-university 
cooperative effort often seen is one in which a university theme that objec- 
tively dees nut seem to need incustry-university cooperation can only be pro- 
moted through an indusiry-university cooperative mode. That is to say, re- 
search that can only be promoted through the introduction of contract research 
funds is a negative factor and is a situation dependent upon production re- 
sults. This is a refiection of the small, absolute level of the research 

and training budget in addition to the lowered fract.on of ordinary research 
budget that the Ministry of Education distributes with emphasis on important 
areas." 


In a similar vein Tonao Osatake [38] said, “while it is necessary to maintain 
the main system of the university researcher, there is need for backing by 
some ordinary-type fiscal funding. In addition, it is necessary for the en- 
gineering itself be of a suitable level." There is inevitable tendency to 
turn to a production-oriented student if there is no fiscal backing. 
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Even with respect to actual operation, Kiyoyuki Akitomo [39] said, “even when 
the research themes of industry and university do not agree or when no ade- 
quate accord is reached, a contract research agreement is signed. In other 
words, any progress in indus\ry-university cooperation in the laboratory must 
be performed in democratic mzuner including young researchers represented by 
graduate students. This is also important from the educational side. For 
example, a contract research in which only a partial understanding of the 
overall situation through the performance of just a fraction of the experi- 
mental phase is obtained is hardly a suitable situation." The need for demo- 
cratic operation was explained in this manner. Michiyuki Uenohara [40], direc- 
tor of the Central Laboratory of Nippon Electric Company, said “there is need 
for researchers engaged in industry-university cooperative research to strive 
for knowledge (methodology, management) of a social nature unlike that of the 
natural science methods." In this manner he indicated the importance of man- 
agement training in addition to conducting research. 


3.2 Relationship with Government 
3.2.1 Problems in the Relationships with Government 


The relationships between government and the industrial world assume many 
forms, and the actual performance of research in science and technology great- 
ly reflects the government's policy. At the same time, the direction and the 
position t aken up by government are very large. 


The so-called big projects that are being taken up today are researches in 
which very large risk is involved, and they cannot be realzed without massive 
financial aid from a source such as the government. When a multifaceted eval- 
uating judgement such as technology assessment is required, there is need for 
even wider range of support. 


At the same time, the R and D area of the industrial world is maintained for 
profit as well as to insure the future, but it also plays an important role in 
the country's research system. In the situation where the government directly 
contracts out research, the attitude of the government toward science and tech- 
nology is revealed very clearly, and this is something to be noted. 


The following steps are necessary when the government lets out an actual con- 
tract. 


1) Selection of project 

2) Contract signing 

3) Project management 

4) Agreement on patent rights 


5) Fiscal dealings 
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The following are important items when there is indirect involvement. 
6) Technology assessment 

7) Technology transfer 

8) Education and training 

There are problems associated with every one of the steps 1)-8). 


For example, the selection of a project in nearly all cases is handled with 
very narrow dimension, and technology assessment and technology transfer “will 
play important roles here. 


As far as the signing of the contract is concerned, a sincere relationship 
between government and industry is even more necessary than the nature of the 
contract items. At the same time, this must involve suitable distribution of 
risk between the government and the contracting party, and competition between 
contracting parties and provision of a suitable environment become necessary. 


Going further into the stage of project management, there is tendency for in- 
adequate liaison between the government and the contracting party. Because 
the tour of the person in charge on the government side is always so short, 
problems resulting from lack of awareness of existing problems arise. In 
addition, legal restrictions are strong, and it is nearly always the case that 
the time when a project is actually initiated is greatly delayed compared to 
a case in which there are no restrictions. The manner in which rights to 
patents originating during the performance of the project are handled can be- 
come a large bottleneck when the industry seeks to market its products. This 
is something on which no all-inclusive solution can be given, and suitable 
evaluation standards become necessary. 


Even where fiscal management is concerned, evil practices due to the size of 
the ratio of funds taken up by manpower costs and the single fiscal year sys- 
tem for the budget period along with the preference policy in the tax system 
need to be studied. 


There is need for establishing suitable evaluation standards even after the 
problem areas discussed above have been evaluated, but their selection is ex- 
tremely difficult. Im addition, the effective application of technology 
assessment should be adequately considered in order to conform to the needs of 
society. 


1) Selection of Project 
The report of the Japan Techno-Economics Society [41] gave the following 


statement on project selection. "The establishment of the science and tech- 
nology policy is, at time, handled with too narrow dimension.” It further 
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added “when a policy is being established, both governmert and industrial 
world need to be aware of the following considerations and factors that 
influence R and D. 


(1) General economic factors 

(2) Health and environmental factors 

(3) Considerations for patents and licensing 
(4) Synergistic effect of technology 

(5) International competition situation 


Yoshihiro Sakamoto [42] stated, “government's policy and direction should 
include big projects that fascinate creative minds. In other words, the 
establishment of a promotion system for creative and forward looking research 
development involving funds and brainpower gathered from government and pri- 
vate circles involving wide areas of natural science and social science is a 
pressing need" in his comprehensive evaluation. According to the report of 
the Association of Science, Technology, and Economics [43] expressing its 
opinion on considerations of market needs, “government aid to vanguard tech- 
nology has not progressed beyond the prototype stage. Government must real- 
ize the need for aid between the prototype stage and the time when marketable 
products make their appearance while being aware of the market needs." 


At the same time, "the risks associated with international R and D plans have 
increased recently because of the instability of currency in Europe, varying 
market prices, inflation, and high interest rates." Project selection is very 
important in the manner described above, and a field of vision extending over 
a wide area is necessary for its selection. 


2) Contract Signing 


The problems associated with contract signing are the three points of trust 
relationship, provision of a competitive environment, and distribution of 
risk. 


Scanning the literature with respect to each of these points, there is the 
example of the report by the Association of Science, Industry, and Economics 
which says “a survey of the manner of handling the signing of contracts be- 
tween government and industry reveals that this process differs not only be- 
tween countries but with contracting industries as well as the type of work 
involved in the contract, and this has to be noted carefully. It should also 
be noted that the basis for a healthy cooperative relationship between govern- 
ment and industry is more dependent on trust relationships than the contract 
conditions. Now problems arise because the items that are involved are not 
defined in detail.” 
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Yoshihiro Sakamoto [45] commenting on the competitive environment stated, 
“when starting out on a new plan, there is need for the government to se- 
lect the contractor from a number of firms or institutes. This is accom- 
plished by maintaining a competitive relationship between suitable poten- 
tial contractors. At the same time, competition between public research 
organs and private industry should be avoided. This is accomplished by dis- 
tributing funds within the budget confines in well defined manner and clearly 
demarcating the role of public organs within the utilization plane of the 
plan." 


With respect to risk distribution, the Institute for Future Technology [46] 
stated, “when a government research contract is drawn up, the ‘responsi- 
bilities and scope of authority’ of both parties often are not clearly estab- 
lished, and this entails a large risk in the R and D. Even when there has 
been a provision made for the assumption of risk, a long term risk is much 
greater on the part of industry than government. Unless there is good tie-in 
between risk and fiscal responsibilities, a number of effects can arise in- 
cluding the dimunition of the main system of industry.” 


In this manner, contracts give the impression of being associated with gen- 
eral duties, but the problems they incorporate cannot be disregarded. 


That is to say, originally there are some very poorly defined sections present 
throughout the entire project where R and D was concerned, and the risk is 
also very large. As a result, problems arise in adopting a contract form in 
the same manner of the general commercial contract or construction contracts 
where poorly defined areas are concerned. At the same time, even when the 
same language is used, there could be differences in the understanding of the 
language making necessary sufficient study of the contents and their clarifi- 
cation. There are also some sections which actually cannot be enfolded within 
the contract itself, and "trust relationship between contractee and contrac- 
tor" must play a major role in the section in the performance of the contract. 
This is why a healthy relationship is a trust relationship. 


3) Project Management 


Suitable evaluation such as phase planning is necessary for the effective 
management of a project, and the selection of the people to make this evalua- 
tion also involves some difficulties. The report of the Techno-Economies 
Society cited an actual example [47] in which "there are joint councils and 
special committees for providing contact between government and industry with 
regard to R and D, but the manner in which industry selects its committee repre- 
sentative is fairly diverse. It is usually the case that specialists from 
scientific laboratories and research facilities not coming under industry make 
up more than half of these committee members." Also "when the government needs 
scientists, it tries to use scientists from public service ranks rather than 
from industrial ranks. The result is government misjudges the opinions of 
these public workers as representative opinions of members of the industrial 
world.” The Institute for Future Technology [48] described friction between 
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government and contractors in the following manner: “when there is lack of 
liaison between the man in charge on the government side and on the develop- 
ing side or there is delay in setting up the next year’s plan because of the 
budget system, changes often occur after the plan has been proposed. When 
contract research is involved, the tour of the man in charge on the govern- 
ment side is very short, on the order of 1 or 2 years, as a result of which 
there can be leaks in the interchange with the industrial world or lack of 
information on the part of this man in charge." 


When a project is undertaken on a new subject, there may be no law established 
for this purpose thereby leading to some legal restrictions. The sme report 
referenced above [49] states, “when a new project actually is being promoted, 
there are strong legislative limitations, and there are occasions when a 
start must be made by enacting a law, and this can greatly delay the promo- 
tion of the project. This can also result from the separation of the admin- 
istrative organs into the various ministries and agencies.” The Addenda to 
this same report [50] cites the actual case of the relationship between the 
laws that had to be passed and the different ministries and agencies in the 
establishment of a geothermal power plant for the development of geothermal 
energy resources under the Sunshine Plan. 


"(1) Resources aad Energy Agency = Electrical Industries Law 


(2) Environmental Agency = Natural (National) Parks Law, Pollution Counter- 
measures Basic Law, Hot Springs Law 


(3) Forestry Agency = Forest Protection Law 

(4) Ministry of Construction = Rivers Law (for cooling water) 
(5) Prefectural Laws = Landslides, etc. 

(6) Hot Springs Enterprisers = Hot Springs Council” 


There is this astounding number. In this manner, the administrative organs 
handling science and technology are very scattered, and the policy establish- 
ment at the present time is very dispersed. There is much room for improve- 
ment in the coordination between departments and bureaus. 


4) Patent Rights Agreements 


Almost all of the opinions expressed on patent rights agreements are concerned 
with their distribution. For example, the Association of Science, Technology, 
and Economics [51] stated, "the assignment of the fraction of profits from 
patents to just the expenses of a special research and development project 
brings up problems. In other words, patents must be considered the products 
of the past knowhow and the efforts of all the workers. This is why the 
assignment of the fraction of profits from inventions to specific project 
expenses as a principle cannot be allowed." The patent rights of inventions 








developed within the framework of plans made possible by government funds 
can often be subject to difference in interpretation. While there is some 
feeling that distribution should be by degree of contribution, this degree 
of contribution is difficult to define. . 


On the other hand, Yoshihiro Sakamoto [52] claimed, “the increase in number 
of patent applications is enormous, and the increasing higher level of tech- 
nology and increase in material to be examined are increasing the load on 
the examiners. On the other hand, the fact that more than half of the appli- 
cations are being denied indicates some problems on the part of the applica- 
tions put out by the firms themselves." 


While such may be the case, the evaluations standards for the degree of con- 
tribution toward patent rights are the bottleneck of the problem. In other 
words, standards acceptable to the contractee and contractor must be devised. 


5) Fiscal Management 


In the area of fiscal management, it is considered sensible for the contract- 
ing party to cover those expenses that cannot be covered just by the budget 
by itself. The most numerous shortages occur in lack of manpower and faci- 
lities costs. How to handle this type of situation is a major problem even 
when seen from the budget side. At the same time, the fact that more than 
half of the costs incurred in national laboratories is attributable to man- 
power costs is a problem that needs to be given consideration. 


The report of the Japan Techno-Economics Society further commented on the 
promotion of a project and the budget period in the following manner. "A 
government fiscal plan normally extends for a maximum of 4 years, but 4 years 
is too short a period for the development of an entirely new and important 
technology and accompanying system. In addition, the R and D plan is not 
established for the entire developmental period nor is it established in 
accordance with the legal system but established with 1 year as the limit. 
This manner of handling involves unavoidable indecision and brings about 
major delays.” 


This type of occurrence points to the need to go from a single fiscal year 
system bud¢set to a budget process with greater flexibility. 


The report of the Japan Techno-Economics Society said with regard to the 
tax preference plan, “this is probably the most important item among the 
possible fiscal management policies with regard to R and D in the industrial 
world. 


(1) Reduction in added-value tax 
(2) Exemption from corporation taxes 


(3) Tax assistance in funds expended for R and D facilities 
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(4) Various reduced value amortization laws regarding R and D facilities 


(5) Reduction in income taxes associated with accumulation of science and 
technology information 


There is need to amplify the management.” It would seem that the propcsal 
of such a policy should be useful in further promoting R and D. 


6) Technology Assessment 


Tonao Osatake [55] discussed technology assessment in the following manner, 
"In order to maintain first-line research, there is need to expend funds 
boldly for research facilities. The establishment of a research evaluation 
method that can make the appropriate evaluation of the research capability, 
results, and needs is necessary to this end." The Japan Techno-Economics 
Society report [56] discussed the hazardous nature of technology assessment in 
the following manner. “The industrial world does not always agree with 
technology assessment performed by people with stark view of the situation 
and unbiased information. There is a certain degree of priority given to pub- 
lic pressure and political incentives. It is an actual fact that technology 
assessment can prove to be a dangerous tool unless properly handled.” 


This need is also international, and the same report [57] added further “the 
industrial world believes that a trained special plans analysis group can per- 
form superior technology assessment rather than a legislative or administra- 
tive group. It is difficult to find a so-called nevtivsel specialist group 
within a given country." In this manner, a global viewpoint is required. 

This is a problem that needs to be given adequate censi‘eration both with re- 
gard to the nature of technology assessment itself and its associated hazards. 


/) Technology Transfer 


The report of the Japan Techno-Economics Socivty [58} discussed technology 
transfer in the following manner. “There is increasing cognizance of the 
importance of technology transfer. In order to research the process by which 
to “draw out technology to the market place, pilot projects have been initiated 
in the western world. At the same time, effects such as break-throughs need 

to be incorporated into the objectives.” 


In the sense of complying with such needs, the report of the Institute for 
Future Technology [59] said, “as the importance of technology transfer in- 
creases, an increase in the interect of the government with regard to re- 
search by the industrial world is not necessarily desirable. The industry 
has very great flexibility to respond to changing needs, and there is need 
to develop a trust between the government and the public that industry must 
have this capability to respond to the needs." 


In this manner, the importance of technology assessment and technology trans- 
fer does not stop at relationships with government but has important rela- 
tionships with all items. This is a point that needs to be treated with par- 
ticular care. 
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The subject of education and training will be summarized in 3.3. 
3.3 Training of Researchers 
3.3.1 Education in Universities and Graduate Schools 


The lack of clarity in the privileged relationships between education at uni- 
versities that is the foundation for the training of researchers and the 
university faculties has created a number of problems. Furthermore, the 
universities going public and their antiquated nature are creating biases in 
personnel retention. As mentioned before, the masters programs at graduate 
schools are not clearly defined as to their significance, and there is a need 
to comply to the needs of society. 


From these situations, it is evident that directivity in personnel training 
for research and development at universities and graduate schools leaves 
something lacking compared to industry. At the same time, the poor treatment 
of scientists and technologists makes it difficult to retain people. 





The situations described above can be summarized in the following manner. 
1) Separation of research and teaching mechanisms of university faculty 


2) Revolution in the masters programs at graduate schools and continuing 
instruction 


3) Biases of people due to superannuated universities 
4) Lack of incentives for science and technology at universities 
5) Treatment of researchers 


We will now examine in detail some of the problem areas selected from the 
literature. 


1) Separation of Research and Teaching Mechanisms at Universities 


Tonao Osatake [60] described the separation of research and teaching of uni- 
versity faculty in the following manner. "By providing a field of more fierce 
competition in the respective teaching and research areas, more capable re- 
searchers and instructors will be obtained. Since no one can question the 
results of teaching and research in Japan, there are many cases in which a 
good brew of tea becomes muddied. As a result, even though it may be diffi- 
cult to elevate both sides, some suitable yardsticks to assess these areas 
separately are necessary, and the hiring of people with the desirable capa- 
bilities is necessary." In this way he provided a comparatively abstract 
description. At the same time, he cited some specific examples [61]. 

"There is lack of good textbooks, and this indicates a lack of people among 
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the faculty who are inclined to write good textbooks. Education has to be 
built up from the background that regards it as being very important.” 


Furthermore, Koichi Yamanaka [62] stated, “Japan's universities developed 

as ‘storehouses of education,’ but only a limited few come under this category 
of ‘storehouse of education.’ Now the number of research oriented staff men- 
bers is increasing with time, and the original purpose of the universities is 
being lost sight of." This is the reason he cited. 


As was also mentioned in 3.1.4 Item 1), this is a problem unique to Japan, 

and there is a feeling that this is something that will not be remedied in 

a day. At the same time, it is thought that a Japanese solution to this prob- 
lem will be more suitable than importing some solution from abroad. 


2) Revolution of Graduate Schools and Continuing Instruction 


With regard to revolutionizing graduate schools and continuirns education, the 
need for graduate school universities has been questioned, as cited by Koichi 
Yamanaka [36] in Item 2) of 3.1.4. 


In this situation, Tonao Osatake cautioned not to spur on this phasing out of 
higher education through the statement, “the purpose of graduate school uni- 
versities is to bring up people as earnest scholars, dedicated to research. 
They are not intended to foster the people who will become the leaders of our 
society. People who will become society's leaders can be trained faster if 
they go out into actual society directly after graduation from university, 
and this is a more practical course. That is to say, to create the image 
that the graduate school university is a place to present elite courses to 
foster people will not result in favorable results as far as use of graduate 
schools is concerned." 


In addition, Koichi Yamanaka commenting on the situation with regard to mas- 
ters and doctorates made the following explanation. “Even the third report 
of the Science Council of the Ministry of Education stated that the field of 
research training for the doctoral course has been adequately provided, but 
the masters program is considered to be the site for fostering research capa- 
bility and training in specialized educational training while also serving as 
the site for retraining high level of workers." The Institute for Future 
Technology report [65] drew the following conclusion from a questionnaire sur- 
vey. “The expansion of graduate schools is progressing as a sort of grand- 
stand play due to the power relationship between the society's tendency to 
continue higher education and the expanding need of society for high class 
specialists." 


3) Biases of People Due to Superannuated Universities 
The problems of how to deal with superannuation in universities and biases 


of personnel have been discussed in many papers, but there are very few 
solutions offered. 
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Tonao Osatake [66] offered the following opinions in this regard. “There is 
enormous increase in abuses relative to cramming by students in high schools, 
and the increasing superannuation of universities is causing a trend to the 
concentration of superior people into a few famous universities. This is why 
in order to train creative researchers, education to produce researchers 
starting at the stage of early schoolhood where minds are more flexible needs 
to be adopted. In extreme forms, this is a line of thought directed at the 
training of ‘one-wheeled' research specialist ‘pros’ and for this the sooner 
‘one-wheeled' the better.” 


In another direction, Koichi Yamanaka [67] made the following demand of higher 
education. "There are increasing sections in the basic contents of the cur- 
riculum of a common nature. As a result, the instructional organ side should 
draw up a basic curriculum while the student side should master this curri- 
culum and select other necessary elective courses without excessive regard 

for future scientific work. The promotion in such a direction is desirable.” 
Michiyuki Uenohara [68] made his comments along similar lines. “It is desir- 
able that the student gredually broaden his horizons as he acquires research 
experience. Once a given research has been completed and the various problems 
that arise have been resolved, the basics obtained here will carry the re- 
searchers through researches of differing specialties of different applica- 
tions with simply changes in boundary conditions and type of information in- 
volved. It would give the research the basic quality of flexibility.” He 
explained the importance of learning the basics in this manner. 


4) Lack of Incentives 


It has been said that while the researcher is a student, there is lacking the 
orientation of a given research to society and awareness of his social respon- 
sibilities with regard to the lack of incentives concerning science and tech- 
nology, and this is an inevitable situation in Japan's universities. On the 
other hand, Koichi Yamanaka [69] stated, “there is dominance in the number 

of research themes with no independence. In addition, there are demands for 
the so-called interdisciplinary science and technology that straddle over 
different specialifes. On the other hand, little mobility is offered the 
student, and no provisions for shifts are provided." Kiyoyuki Akitomo [70] 
also commented on the responsible factors by “the lack of industry-university 
cooperative system and the need to draft a thesis for a research his profes- 
sor has subcontracted is causing research and training that leaves the student 
without a clear image of the overall picture.” 


The traits desirable of a young researcher were described by Michiyuki Ueno- 
hara [71] in the following manner. "Research on a theme selected from an 
array of measures to resolve problems that directly confront us, needs that 
engulf a person, or needs that may arise in the future is desirable. This 
need may be a desire to unravel some mysterious phenomenon or be the pursuit 
of material necessary to improve his performance. The young researcher should 
thoroughly ponder over its solution. The search for appropriate seeds in ac- 
cordance with the need is not an easy task, and the nurturing of the seeds 

is also a monumental effort. Thereis also the need to know the motivations, 
purpose, and environmental conditions which his precedessors labored under.” 
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5) Treatment of Researchers 


The assurance of superior people and the culture of a research foundation can 
be realized by a major improvement in the treatment of researchers. This is 
a direction that needs to be adopted into the research evaluation mode. 


The specific details are given in the next section. 
3.3.2 Education in Industry and Research Organs 


Similar to other economic activities, manpower is a major factor influencing 
output of research and development just as with the investment of funds. 


On the other hand, the training and curriculum in science and technology of- 
fered at universities do not fulfill the needs of the industrial world. In 
addition, government relies on industry while industry sets up its own train- 
ing facilities or, when necessary, makes available educational courses from 
outside its confines. 


In this manner education by industry and research organs in Japan make up 4 
large fraction of the training of science and technology personnel. Even this 
situation incorporates considerable problem areas. 


For example, Koichi Yamanaka [72] made the following comment on the structure 
of research personnel. “Within the ranks of scientists presently working for 
companies (20-70 years in age) exist large gaps in absolute numbers and in 
prewar, postwar, old system, and new system type backgrounds. At the present 
time, there is overlapping at the boundary between the management age group 

and the age group of large numbers of scientists and engineering and structural 
differences of this nature among scientists and technologists receive careful 
attention. 


One sees a large frequency by which the term interdisciplinary appears with 
regard to the training of scientists and technologists in a wide area of ap- 
plicability, and this behavior is explained in a large and varied array of 
journals. Here we cite from the report issued by the Institute for Future 
Technology [73]. “The training of interdisciplinary scientists and technolo- 
gists is necessary. At the present time, when superannuation of specialized 
knowledge and capability is invaded by circumstance, there are active shifts 
in speciality areas, and the suitability of the personnel becomes a problen. 
In order to increase the applicability of people, the placement of a boundary 
on mobility is necessary, and this is also important from the viewpoint of 
continuing education. 


When an industry conducts research through a team approach, the traits of the 
project leader are a major problem. Kiyoyuki Uenohara [74] who described this 
managerial problem in detail stated, “training in management of research, 
management of projects, and of scientists to make predictions or evaluations 
in industry or technology is lagging behind. There is a trend to remake 
superior scientists or technologists into managers, and this can result in 
deterioration in first-line research or a man with suitable attributes for a 
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managerial post not always being selected. In this manner, the training of 
leaders and managers requires cognizance of the different orientations it 
may require.” 





Furthermore, the poor treatment of researchers is a subject of complaint in 
nearly all of the literature reports, and some problem areas extracted from 
these papers include 1) low social position due to lack of public stature and 
2) problems in the lifelong employment and seniority systems. The report of 
the Institute for Future Technology [75] has aptly summarized the situation 
of 1). “The class called scientists and technologists incorporat=s a very 
wide range of people, and it has not arrived at a clearly defined self-con- 
sciousness as a professional class. As a result, it was classified as a spe- 
cialist job class and in comparison with other classes the treatment is poor, 
making it difficult to attract superior people. This is why the public 
stature system for scientists and technologists will probably become a future 
problem. While it may be thought that the specialist job system within in- 
dustry may become popularized and established, it will probably be accompanied 
by surfacing of various problems." 


With regard to 2), Michiyuki Uenohara made the following strong statement. 
"The lifelong employment and seniority systems are not conductive to research, 
while people who work simply for the wages are overly protected. Innovation 
and human progress absolutely cannot be realized unless laid bare in a compe- 
titive field, and it is necessary to conduct from scratch management in which 
a competitive field is offered researchers together with work sections and 
plant sections. At the same time, suitable evaluation is necessary.” 


3.4 Distribution System for Scientific Information and Think Tanks 
3.4.1 On the Maintenance of a Scientific Information Distribution System 


The distribution of scientific information has come to assume a central role 
in the accumulation of today's science and technology results. As research 
in the boundary regions and multiple regions becomes more common, the spe- 
cialty areas of the literature that the researchers in these areas have to 
peruse cover many more branches of learning. In such a situation, smooth 
and rapid access to desired literature by researchers becomes increasingly 
more difficult. 





As far as distribution of scientific information is concerned, every effort 
should be made to carefully select from the sharply increasing volume of in- 
formation, the country must increase its contribution in international infor- 
mation distribution, and new information processing methods must be introduced. 
These are some of the items that should be kept in mind along with the need 

to propose policies that keep in mind the role of academic societies. The 
items along this line that the country should take over and handle are 
listed below. 


1) The provision of information sources is well summarized in Yol 26 of 
Gakujuteu Geppo [77], and some excerpts are given below. 
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(1) Primary information (results of research that are newly submitted for 
public distribution) typically appears in scientific journals. Since the 
publishing expenses are borne by the issuing society itself through member- 
ship dues, it is possible that continued publication of a journal may face 
some uncertain times. Active aid in the publication of important journals 
throughout the country that play key roles is necessary. 


(2) Im the academic societies themselves, efforts to carefully screen in- 
formation, such as by strengthening the referee system to suppress trivial 
increase in the volume of information. and active effort to build up the 
foundations for management are necessary. 


(3) Secondary information (information that gives location and general 
synopsis of primary information and includes abstracts, indexes, title 
journals, and critical reviews) is increasing in importance accompanying the 
increase in primary information. These are indispensible for literature 
search. There is a need for the country to aid the publishing of representa- 
tive secondary information journals. In addition, critical reviews are signi- 
ficant for countering the deluge of primary information.” 


Shoki Terajima [78] made the following statement on libraries. “These are 
valuable information sources for research, and their accumulation should be 
promoted. in the particular case of university libraries, it is desirable 
to set up assigned information collection plans such as by region or by 
specialty area in order to enable greater efficiency. It is necessary to 
prevent scattering because of the ready dispersibility of the material and 
put forth effort to train specialists to handle the information.” 


2) On Setting Up an Information Distribution System and Development of 
Specialization 


The Vol 26 issue of G iujutsu Geppo [79] printed the following wich regard to 
the systematization of libraries. “The promotion of improvements to existing 
information distribution systems (primary library systems) that have university 
libraries or literature information centers as major constitutive units and 
gradual shift to new information distribution systems (called secondary 
library systems) are necessary. 


There is need in the primary library system to establish mutually aid closely 
knit allotment and cooperative network at the university level, regional level, 
and national level. 


The secondary library system is provided with new information distribution 
capability through information processing technology using electronic computers 
or wide use of information transmission technology using communication cir- 
cuits. They are focused on high-order utilization of secondary information 
and should complement the information demand areas that the primary library 
systems cannot readily comply with.” Specific measures were cited in this 
manner. Shoki Terajima [80] added a note of caution on securing personnel 





by “long term predictions should be made regarding society's demand for in- 
formation processing specialists, and there is a need to plan the provision 
of training organs at different levels starting with training organs at the 
graduate school ievel. Studies also are necessary on the system of bringing 
in information processing specialists capable of working at the newly pro- 
vided training organ level along with their compensation." 


3.4.2 Think Tanks 
1) Japan's Think Tank Situation 


The background to the sharply rising awareness for think tanks in Japan is 

the introduction of the activities of the American think tanks into Japan on 
various occasions that gave impetus to research activities in our country. 

At the same cime, movement into Japan of the American think tanks intensified, 
and the government began to have increasing motivation for think tank foster- 
ing and reinforcement within our country in order to prevent [foreign] capital 
inroads. This was the result of cognizance sinking home that interdisciplin- 
ary research was not possible.” This is the manner in which the history of 
think tanks in Japan was described by the Information Policy Office of the 
Secretariat to the Minister of International Trade and Industry [81]. 


If now the Japanese think tanks are compared with those of the United States, 
the first feature that appears is that think tanks in Japan from the start 
were the objects of conceptual conscious planning. The second feature is the 
American think tank prototype was formed within a single industry in which 
some famous names could be found while in Japan the big business groups formed 
think tanks for profit to the groups as the primary cbjective while “academic 
think tanks" have been attempted by groups of acadeaic people. 


As tar as these points are concerned, the protlem of the balance between pro- 
fitability and research cost is also a feature. 


"A classification of the market that is to be served shows the following. 

(1) Activities completely sponsored by government organs 

(2) Activities completely directed at private industry 

(3) Activities that are confined as within an industry's organziation 

(4) Activities that are partial combinations of (1)-(3) 

Now as mentioned before, Japan's think tanks did not arise as directed by need 
but from some complexly intertwined conditions as a result of which think 
tanks of categories (2)-(4) are particularly numerous, and the fiscal and 


market problems are the bottleneck." This was the classification advanced by 
Yukio Noguchi [82]. 
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2) Future Direction of Japan's Think Tanks 


An important item in Japan is the stage and policies of private think tanks 
with their conceptual histories rather than that of national or quasinational 
think tanks. 


“A. First stage (formation period of individual think tanks) 


The country lets out orders for high level and comparatively large projects 
to these think tanks and establishes a subsidy system. In addition, know-how 
to develop pathways for cooperating with industry is introduced and developed. 
At the same time, special organs are set up for the training of people with 
the potential of becoming future project managers. What is considered to be 
intelligent evaluation yardsticks are set up for government-private coopera- 
tive effort, and objective yardsticks with authority are establisicd. 


B. Second stage (development period of specialist think tanks) 

Markets for private think tanks are created with cooperation from government 
agency think tanks. At the same time, independently developed products of 
private think tanks are purchased. In addition, a parent body is set up to 
promote personnel training and personnel interchange. 


C. Third stage (from specialist to comprehensive think tanks, provision of 
environment suitable for think tanks) 


The lateral spread of an industry through multifaceted operations and mergers 
with other firms and nonuse eliminate competition. It is important to weave 
an integrated policy on a national scale to promote vertical development in 
specialty areas, and this also applies to private think tanks.” 

The above was compiled from statement by the Information Policy Office of the 
Secretariat to the Ministry of International Trade and Industry [83] and Noboru 
Makino [84]. 

3.5 Summary of Overall Problem Points 

We now will attempt to put these problem points in order. 

1) Research Organization 


(1) There is need to resystematize the structure of the research organization 


For example, concentration of national research organs, delay in integration 
and abolition, need for lateral hookup in systems technology. 


(2) Separation of faculty organization and teaching mechanism 


(3) Clarification of nature and position of laboratory facilities 
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For example, nearsighted technology-import-centered research by industry is 
found to have problems when viewed from a wide field of vision. In addition, 
the majority of places have their research ranges fixed. 
(4) Complete provision for joint utilization organs 
(5) Organization by which a relatively loosely organized cooperative system 
of a number of research organs or teams of researchers promote research is 
necessary. 
(6) Establishment of a research evaluation mode 
2) Expansion in Research Funds 
(1) Expansion in research expenditure 

Expansion in ordinary research expenditure 

Expansion in expenditure for selective and important researches 
(2) Provision of research facilities 

Policy of elasticity in facility funding 

Promotion of joint utilization system 


(3) Expansion in aid and aid system for private scientific research organs 


3) Problems of Training of Researchers and Installation of Research Support- 
ing Organization 


4) Improvement of Flow-through System for Scientific Information and Think 
Tanks 


(1) Provision of various types of information sources 


(2) Provision of information flow-through systems and development of spe- 
cialists 


(3) Presence of think tanks 


5) Establishment of Internationally Operated Research Organization and In- 
creasing Need to Promote International Exchange 
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Chapter 4. Importance of Japan's Science and Technology Policy and Improve- 
ment Policy 


The various problems that are presently directly confronting the role that 
science and technology has developed based on the status of Japan's social 
and economic situation up to the present time are clarified in this chapter. 
At the same time, the importance of a science and technology policy to effec- 
tively promote science and technology will be presented in lucid manner. 


Next, the problem areas associated with the science and technology policy will 
be indicated, and the stature it should assume will be described. The problem 
areas associated with a science and technology policy include those related 

to the setup for policy proposal and execution and their mechanisms, those 
related to directions taken by the policy, and those related to the method 
itself. 


In addition, various proposals regarding important subjects that should be 
incorporated within the science and technology policy will be collected, and 
their directions will be indicated. The important subjects of space, nuclear 
power, resources-energy, and ocean also are discussed. 


4.1 Position of a Science and Technology Policy 
4.1.1 Importance of Science and Technology 


As was discussed in Chapter 1, there are no growunds to doubt that progress in 
science and technology plays a major role in the development of human society 
or economy. Yoshito Fujieda [1] made the following comment on the relation- 
ship between technology innovation and economic advance. "There must be, 
above all, expansion in production if any economic progress is to be made. 
Expanded production is possible only when a new direction in production is 
produced through new technology. Such a technology is generally termed tech- 
nological innovation.” Noriyuki Kawasaki [2] stated, "in order that new tech- 
nology referred to as technological innovation create new values, this type 
of high growth rate must continue." This was his interpretation. In addi- 
tion, Junnosuke Kishida [3] indicated that the “comfortable and abundant life" 
cannot be separated from advances in science and technology. 
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Junnosuke Kishida [4] also considered the importance of science and technol- 
ogy from the viewpoint of overall human society and stated that technology 
plays an important role in the total system of human activities. He cited 

the three points of “creative system," “bountiful living system," and "exist- 
ence system" as subsystems of the “total system of human activities that point 
to the future." When a breakdown was made according to subsystem, he showed 
that technology played important roles in many of the subsystems. Kishida's 
logic is presented in graphic form in Figure 4-l. 


The pattern of massive contribution of science and technology also applies to 
the economic growth of postwar Japan. Shushin Horii (Survey Section, Plan- 
ning Bureau, Science and Technology Agency) [5] evaluated this situation by 
“Japan has promoted technological innovation after the war, and there have 
been a series of unequalled developments. It is needless to say that the 
great advances in science and technology sustained this technological revolu- 
tion." 


To be sure, advances in science and technology are not the sole factors re- 
sponsible for Japan's high rate of growth. Keinosuke Ono [6] cited the follow- 
ing three points as prime motivating forces of Japan's high rate of growth. 


"(1) Relatively lower labor cost of good quality and high abundance compared 
to other leading countries 


(2) Imported natural resources of much lower cost than the manufactured 
products 


(3) Active introduction of foreign technology and their efficient application" 


On the other hand, the advantageous factor of 1) has been lost as the result 

of lack of young labor and rise in wages. At the same time, a similar situa- 
tion is seen with regard to natural resources. Ever since the oil crisis, the 
market has become completely a sellers market for resources-possessing coun- 
tries such as OPEC, and Japan has revealed its weakness of one who cannot wait." 


Furthermore, import of technology from foreign sources is increasingly beset 
with difficulties. A long-term and basic solution type approach for changes 

in foreign and domestic environmental conditions of the types mentioned above 
is "promotion of domestic technology development," and "it has to be thought 
that the extent of promotion of domestic technology development eventually will 
be the factor upon which the establishment of a new economic system depends” 
according to Keinosuke Ono. It should be readily understandable from the above 
just how important science and technology is to Japan's society and economy. 








Taking up this premise, Junnosuke Kishida [7] made the following statement. 
"There are many problems in this world that need to be resolved. Japan is 

no exception. On the other hand, man has the capacity of effecting practical 
solutions for such problems. It is clear that one of the important means for 
effecting such solutions is science and technology. We must never neglect to 
put forth all effort to effectively utilize the results of science and tech- 
nology." 
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Figure 4-1. Relationship between Human Activities and Technology 





Key: (1) total system of man pointing to the future 
(2) creative system 
(3) abundant system 
(4) existence system 
(5) political system 
(6) information system 
(7) research, development system 
(8) social system 
(9) economic system 
(10) technological system 
(11) resources system 
(12) leisure system 
(13) natural system 
(14) traffic system 
(15) economic system 
(16) medical treatment system 
(17) production system 
(18) waste disposal system 


(19) CL | indicates where technology has a major role 
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While there is recognition of the effectiveness and importance of science and 
technology in the manner discussed above, there have been various questions 
directed at the effectiveness of science and technology and negative thinking 
regarding science and technology as was pointed out in Chapter 1. 


Junnosuke Kishida [8] stressed that “science and technology ideology” is neces- 
sary, but we must take into consideration opinions regarding science and tech- 
nology from all conceivable angles before thinking about a science and tech- 
nology policy. 


4.1.2 Status of Japan's Science and Technology Policy 
1) Low research expenditures 


As was discussed in Chapter 2, the total sum spent for research in Japan has 
continued to increase at more than 20 percent each year since 1965. On the 
other hand, the real increase after making deductions for rise in prices has 
been deteriorating since JFY 1973. At the same time, there is a wide gap be- 
tween Japan and the United States or the Soviet Union as far as total research 
expenditures are concerned, and Japan is even behind West Germany. Further- 
more, the ratio of research expenditures versus national income is far behind 
that of the United States, Soviet Union, or West Germany. 
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Figure 4-2. Trends in Research Expenditures in Japan [9] 


Key: (1) 100 million yen (4) nominal 
(2) research expenditure (5) real 
(3) 2.4214 trillion yen (6) JFY (40 = 1965, 49 = 1974] 
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2) Small Government Disbursements 


As was clearly described in 2.3, another problem point with regard to Japan's 
research costs is the small fraction of the government's outlay of the total 
research expenditure. Where the disbursements of the western governments ex- 
ceed roughly 50 percent of the overall research expenditures, this level is 
but 30 percent in Japan. This shows that science and technology in Japan was 
promoted mainly by private efforts in the past. Toyokichi Shirane [13] 

said, “a major feature of Japan's technology is that it was developed utterly 
by private efforts." This feature of technological development being promoted 
chiefly by private demand centered means on the part of private industry con- 
trasts highly with the system in force in the United States where government- 
centered efforts have invested vast sums into research and development of mili- 
tary space related areas. 


3) Increasing Difficulty in Importing Technology 


Of the three factors responsible for Japan's high rate of growth cited by 
Junnosuke Ono in 4.1.1, the choice of the third item “technology introduction” 
(as being one of the prime factors for promoting Japanese science and tech- 
nology) certainly requires no modification at the present time. Toyokichi 
Shirane [14] said, “"postwar Japan adopted a lavish protection policy for its 
industries based on a strict trade and closed capital system. Introducing 
teehnology from the leading countries of the west was used very efficiently 
and in a form with very little risk to improve the level of production tech- 
nology, and within a short time industry accumulated international competi- 
tive strength,’ is the stereotyped view." 
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Figure 4-3. Trends in Research Costs in Leading Countries [10] 


Key: (1) trillion yen (4) United States (7) Japan 
(2) log scale (5) Soviet Union (8) France 
(3) research costs (6) West Germany (9) United Kingdom 


(10) JFY 
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Figure 4-4. Ratio of Research Expenditure to National Income in Major 
Countries [11] 


Key: (1) Soviet Union 
(2) West Germany 
(3) United States 
(4) Japan 


(5) France 
(6) United Kingdom 
(7) JFY [40 = 1965, 49 = 1974) 


Table 4-1. International Comparison of Ratio of Government to Private Outlays 
for Total Research Expenditure 








Government Private 
United States 54.1% 45.9 (1973) 
France 60.9 39.1 (1973) 
West Germany 50.9 49.1 (1973) 
United Kingdom 48.7 51.3 (1972/73) 
Japan 26.5 73.5 (1974/75) 














The balance in technological trade of the major countries is shown in Table 
4-2, and it is readily seen that Japan is heavily slanted toward importation. 
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Table 4-2. Technological Trade of the Major Countries [15] 
(Unit 1 million dollars) (Unit just A/BZ) 
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1973 88/715 12 | 3288/8385 840/841 826 105| 844 741114 216/619) 85 
1975 |161 712) 28 -| - — — — — — — — |808/884)| 87 
Key: (1) Japan (5) West Germany 
(2) United States (6) Year 
(3) United Kingdom (7) received 
(4) France (8) disbursed 


On the other hand, as pointed out by Osamu Abe [16] and others, “the royalty 
base important in the past has gradually become more and more difficult to 
pursue. The increase in closed licensing, reinforcement of market limitations, 
and sharp increase in capital participation were trends that were accompanied 
by the emergence of several cases in which any offering of technology was it- 
self rejected as a result of which development of independent technology began 
to control Japan's growth.” This is the situation Japan is in today. 


4) Technology Law in Strength 


Japan has depended almost completely on technology import during the postwar 
period, and “no outstanding new technology nor technology with very large 
spinoff effect has appeared." (Hide Sakata [17]). "There is little tech- 
nology with international appeal" (Minoru Kato [18]). In this manner, no 
independently creative technology was produced. This was the result of the 
overwhelming excess of imports in the technology trade balance that was pointed 
out in 3). In the opposite direction, there was no creative technology as a 
result of which technology could not be exported. 


On the other hand, Junnosuke Kishida looked at this situation from a different 
viewpoint and stated, “the results of science an’ technology of the leading 
countries were skillfully absorbed and .... expertiy incorporated into the 
economic plan." He gave high marks to “skillful incorporation." In a simi- 
lar manner, Noriyuki Kawasaki [20] made the following statement. “Looking 

at much of Japan's development situation in new technology, we see the ideas 
of other countries cleverly taken up .1d embellished, improved, and then in- 
corporated to bring forth an independent and new technology through superior 
talent.” 
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Junnosuke Kishida [21] claimed that the technology introduced with “skillful 
incorporation" and further augmented with ‘plus alpha’ to create independent 
and new technology has been the key to Japan's economic growth, and this 
“characteristic of skillful incorporation will probably be a very important 
trait in the future." 


5) Massiveness of Technological Development 


Minoru Kato [22] said, “the industries from among Japan's technology that 
presently rank with the best in the world--shipbuilding, railroad, steelmak- 
ing, communications equipment, microscopes, cameras, etc.--have in common the 
background that were developed with the backing of the old Japanese military, 
National Railway, Telephone and Telegraph Public Corporation, or the former 
Nippon Steel that were government supported.” There are industries such as 
automobile and watchmaking that were developed with private capabilities, but 
the above statement may be said to reflect the importance of the role the 
government should play in the development of science and technology. 


As will be discussed later, there is some opinion that the importance of the 
role the government should play is increasing more and more. In other words, 
there are some who proclaim loudly that there is need to shift the weight of 
the government's outlay to go from a reliance on private sources to reliance 
on government sources to off-set the increase in funds necessary for research 
and development resulting from the increasing magnitude of research and de- 
velopment. Junnosuke Kishida described this situation in the following manner. 


What is clear is that much more development funds than in the past will be 
necessary in order to develop new technology. Even in Japan it will become 
increasingly difficult for a single firm alone to foot the costs and manpower 
in the development of a technology whose success is not necessarily antici- 
patable. An epochmaking incresse in research and development funds in the 
government's budget must take place in Japan, and awareness of this problem 
is a natural situation.” Junnosuke Kishida [24] also said, “research and 
development funds have become so large that they are too much for firms to 
handle." Consequently, "the situation is gradually increasing where develop- 
ment requires dependence on some other fiscal source such as the government 
budget ... even if the government budget cannot be relied upon, a tax break 
vr some equivalent convenience must be given by the government. Otherwise, 
itwill be very difficult to make the decision to risk large sums of capital 
in development of new technology of high risk, and the need is increasing for 
the nation to establish a detailed plan to reinforce technology development 
power as its policy” according to Junnosuke Kishida [25]. 


To be sure, total research outlay is increasing yearly, but more than 70 per- 
cent is from private sources. On the other hand, the scale of the individual 
research and development themes that firms have taken up has increased, and 
it is mot clear that the risks assumed by firms are excessive. Interpreted 
in this light, the statement cited above of Junnosuke Kishida cannot be said 
to apply in a general sense. 
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On the other hand, as indicated by the Science and Technology White Paper 
[26], “it is believed that important areas such as research and development 

on a large scale or leading and basic technology that exceed the capabilities 
of private firms, research and development in low productivity areas, research 
on basic science that cannot be directly tied in with profitable business 
activity, and research and development on society related subjects will con- 
tinue to increase in the future, and it is important that the government ex- 
tend a hand in these directions and effect active support.” The viewpoint 

of Junnosuke Kishida cited above meshes with this. 


6) By-Effect of Science and Technology 


The development of science and technology is an accelerating affair. Nori- 
yuki Kawasaki [28] has labeled this phenomenon “scientific explosion.” Be- 
cause of this overly rapid advance, “business managers and government officils 
are having difficulty keeping up with these rapidly development situations in 
science and technology at the present time” (Noriyuki Kawasaki [29]). In addi- 
tica, Tetsuro Nakaoka [30] stated, “advances in technology have introduced a 
large number of products into man's life. On the other hand, this introduc- 
tion has been accompanied by the loss of a large number of items from man's 
life.” 


This “rapid development of technological innovations” has given rise to “un- 
balance in various as»ects of society, “and this situation is creating prob- 
lems according to Tsunetomo Abe [31]. Some specific examples include the pol- 
lution problem, traffic problem, urban problem, and labor disaster problen. 


Shigero Hoshino [32] offered the following explanation of these problems. 

“The reason disasters and pollution occur within technology of the past is 
because there are fundamental problems in past technology systems and ideolo- 
gies. .... Because the modern technology system that was formed on the premise 
that indifference, labor disaster, and pollution are of but secondary or ter- 
tiary value has greatly expanded in volume, the scale of indifference, disas- 
ter, or pollution has become extremely large.” 


Furthermore, K. Bolding, citing some studies of MIT's professor Foster, indi- 
cated the existence of an “overload point" from which there is no recovery 

when express population density, resources depletion, and contamination prob- 
lems exceed some given point and sharply worsen, and he stated “we must make 
honest efforts to realize the implications of such a situation.” That is to 
say, “abnormal development of science and technology conversely can destroy 

human civilization as a result of these excesses." (Noriyuki Kawasaki [34])). 


Junnosuke Kishida [35] described modern science and technology in the follow- 
ing manner. “Formerly science or technology by itself had no good or bad 

associated with it, and it was said that the responsibility was on the people 
who used it. ... (On the other hand, the present) technology plan is not so. 
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Figure 4.5. Trends in Fraction of Research Costs Borne [27] 


Key: (1) unit 2 
(2) government 
(3) private 
(4) JFY [40 = 1965, 49 = 1974) 








The demands of man, society, and nature have to be considered in the tech- 
nology development plan. Such being the case, value evaluation judgment 
takes precedence. ‘Science for the sake of science’ or ‘science for the 
sake of truth’ can no longer be granted high priority in the new technology 
development era.” Tsunetomo Abe [36] made a similar emphasis. “The age has 
arrived in which science and technology cannot be freely developed in the 
manner the technology directs but must be developed in planned and objective- 
directed manner in accordance with the demands of people and society.” 


Junnosuke Kishida [37] described the method by which science and technology 
must advance in such an age in the following manner. "A total system approach 
that will bring the entire world and society over-all to its optimum state and 
optimization is necessary.” Keiichi Yamada [38] claimed that such an approach 
has budded out by the following statement. “There has been increased aware- 
ness that a policy that considers social problems just from the technological 
angle is not necessarily the best from an overall viewpoint, and there are 
now attempts to establish policy using a comprehensive system to study the 
problems from both social science and science and technology viewpoints fol- 
lowed by the most appropriate analytical studies and system design through an 
approach employing a number of teams.” 


In any event, it may be said that there is now demand for the establishment 
of promotion systems that consider the harmony between science and technology 
and society. 


4.1.3 Importance of a Science and Technology Policy 


As discussed up to this point, science and technology that has proved very 
vital to Japan's society and economy is also associated with a raft of prob- 
lems. As a result, Japan's science and technology policy is pressed to bring 
about the solutions to these various problems. Now there has been the follow- 
ing criticism of Japan's science and technology policy in that “when one looks 
at the country’s science and technology policy, there is doubt whether science 
and technology actually is being emphasized," (Hide Sakamoto [39]). The fol- 
lowing three reasons were cited. 


(1) A budget compilation system that is based on a cumulative principle of 
a certain percentage increase over the previous year cannot bring about a 
necessary relative increase in the budget of the Science and Technology Agency. 


(2) The tug of war between the Science and Technology Agency and the Minis- 
try of Education does not make for an effective budget distribution. 


(3) Inadequate PR directed at the citizenry has resulted in distrust of the 
state. 


Specific criticism and comment of this type against the science and technology 
policy cannot be said to be more than that directed at science and technology 
itself. (The trends in certain books and journals are particularly severe). 





From this situation, if we assume that taere is no emphasis on the science 
and technology on the part of the nation as claimed by Hide Sakata, would it 
not be possible to say that the nation's people similarly do not examine this 
science and technology policy. As discussed up to the preceding page, as 
long as the importance of science and technology has been recognized, it would 
not be an overstatement to say that a science and technology would be recog- 
nized along a similar vein if not in a more important vein. If it were true 
that there is a trend to disregard this science and technology policy, an 
extreme sense of contradiction is unavoidable. 


Even in such a situation a number of proposals have appeared on what this 
science and technology policy should be. Keiichi Oshima [40} said, “govern- 
ment does not establish a policy simply from the standpoint of technology de- 
velopment but along the lines of goals for the entire country, a future sys- 
tem of great valut:, or what would be best for the well being of the world 
over-all to exert its leadership role." Shigero Hoshino [41] cautioned, "a 
policy that is simply aimed at following the United States is associated with 
the possibility that Japan's science and technology over-all may fall into 
dangerous times." 


Shigero Hoshino [42] further added, "in the age of big science and large pro- 
jects, science and technology will suffocate unless the research and develop- 
ment ideology is considerably polished and the system itself is considered in 
a fairly elastic manner." In line with this statement, Junnosuke Kishida 

[43] claimed the following are necessary in line with a new technological era. 


(1) New concepts of technology 
(2) New methods of technology 
(3) New systems of technology 


At the same time, he stipulated that “citizen participation" and "consumerism" 
are the basics of this new age of technology. 


Shigero Hoshino and Junnosuke Kishida clearly indicated the importance of the 
term “ideology.” It may be said that such an "ideology" is a basic and neces- 
sary condition that must be present even in the science and technology policy. 
In addition, there must not simply be the follow suit of science and tech- 
nology policies of the past but the establishment of truly effective science 
and technology policy. 


4.2 Establishment of Effective Science and Technology Policy 
4.2.1 Introduction 


As was clearly stated in 4.1, our country's science and technology policy in- 
corporates a large number of problems. A number of proposals have been ad- 
vanced for the resolution of these problems. These proposals «an be summarized 
and classified under the following two major categories. The first viewpoint 
involves problems that are associated with the organization system that con- 
ducts the actual operations based on the organization that conducts the setting 
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up and administration of the science and technology policy and its adminis- 
tration. The second viewpoint involves the handling of the various problems 
related to the various subjects that should be handled by the science and 
technology policy, the method of their selection, and the selection guide- 
lines. These systems are described in greater detail below. 


4.2.2 Establishment and Operation System for Science and Technology Policy 
1) Lack of policy 


The foundation of Japan's science and technology is given in the report of 

the Council for Science and Technology. On the other hand, the literature 

is void of any mention of the process and mechanism involved in the drawing 

up of this report. As was discussed in Chapter 2, it appears that some fair- 
ly complicated process was taken to arrive at this report. As a result, the 
contents of the report is controlled by the power relationships between minis- 
tries and agencies, there are no cohesive conclusions and there is a lack of 
an overall policy as was pointed out in Chapter 2. 


Junnosuke Kishida [44] stated, “when seen from the long term viewpoint, it may 
not succeed in quickly building up a system that can efficiently spend research 
and development funds of Japanese government budget, but it has large influenc- 
ing power for reinforcing Japan's future technology development power." As 
cautioned by Shigero Hoshino [45], this delay in setting up a system "when 
there is a need, but there are basic contradictions in the system such that 

the need intensifies, the system is unable to comply even though there is 
desire to comply." This is the perilous situation that may result. The sub- 
jects discussed below may seem to be caused by this lack of establishment of 

a policy and system at the present time, but it also may be said that these 

are very important problems. 


2) Backward Looking Administration 


Minoru Kato et al [46] stated, "Japan's administrative system is strongly con- 
trolled by past practices and inertia and is very timid in its reaction to new 
changes. Even in its local government relationship, once established, laws 
and practices are forever adhered to. As a result, no great effects are real- 
ized. In fact, there can be unnecessary costs incurred and manpower wasted. 
There is particularly strong pressure within the government to resist any de- 
parture from practices of the past." This characteristic is not limited to 
just the administration system. Takehiko Matsuda [47] indicated that some of 
Japan's organizational features included "result-centered principle." Some 
examples of this principle are "budget allocations based on the preceding 
year's records’ and “avoid any new project that may result in failure and 
adopt a do nothing" attitude. According to Noriyuki Kawasaki [48], this trend 
to do nothing in order to avoid failure has been observed in the past, but this 
is a practice that seems to be proliferating in this highly managed society." 
We have to regard this as an alarming situation. 
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3) Unreasonable Budget 


As described in 1) and 2), there is no clearly defined basic policy within 
Japan's science and technology policy, and in addition, an "emphasis on pre- 
vious year's budget record" is the budget distribution mode. Consequently, 
it is difficult to say that the budget is always distributed in reasonable 
manner. 


For example, Junnosuke Kishida made the following criticism. "Plan proposals 
for large developments are actually drawn up by the bureau in charge within 
the Science and Technology Agency (but not with the object of an effective 
execution of the science and technology policy), and each organ tries to cap- 
ture some of this large-type budget and increase the budget allocation for 
each specific organ. In other words, all efforts are exerted toward enlarg~ 
ing the pipe that supplies its budget needs." In addition, “research and de- 
velopment that often extends over the long term cannot be effectively promoted 
by the present single fiscal year budget system." “Because of the method of 
budget drafting involving a certain percentage increase from the previous year, 
future budgets may allocate unnecessary budgets in years when such an increase 
is not necessary." These are some of the criticisms that are voiced. 


4) Lack of Competitive Principle and Inflexibility of System 


Along with the increasing size of research and development, the weight taken 

up by the total research and development funds of the government's outlay is 
also increasing. On the other hand, “large projects funded by government bud- 
gets do not necessarily incorporate the factors leading to successful comple- 
tion as is the case with private industry. In fact, there is a characteristic 
of government to negate such factors that are present in private industry” ac- 
cording to Junnosuke Kishida [49]. Kishida also said, “when an industry con- 
ducts research and development with its own funds, it makes constant and strict 
evaluations. If some government funds are available, effective utilization of 
these funds does not necessarily follow." "Japan up to this point has con- 
tinued to direct effort that involves fierce competition between industries 
from which only the best products were selected, and then polished this system 
to the stage that it could stand up to international competition.” On the 
other hand, a representative large project, “nuclear power development has 
already spent more than 100 billion yen and taken up the time of a consider- 
able number of people, yet the results are very meager compared to the manpower 
and resources involved." 


"There must be eternal vigilance against inflexibility of a system to which 
funds flow in naturally." (Junnosuke Kishida [51]). Even when such is not 
the case, high level advance in management dominant setup as is the case in 
modern society will result in what was stated by Shigero Hoshino [51]. Taking 
the example of electronic computers, there is the danger that a special type 
of people for handling computers will arise in a system within a new type of 
bureaucracy and invite system inflexibility. 
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Consequently, a situation such as “unless success is achieved by incorporating 
features concentrated in private industry into the development process, there 
can be concern that budget money may be needlessly wasted" may arise as stated 
by Junnosuke Kishida [52]. As a result, the coordinating capability, selection 
of suitable personnel, and the incorporation of evaluations into large de- 
velopment are subjects that have to be resolved. "This statement of Junnosuke 
Kishida [53] may be very important. 


One of the solutions to the lowering in efficiency of the science and tech- 
nology policy resulting from the inflexibility of the system according to 
Junnosuke Kishida [54] is "to establish a just evaluation system and use this 
evaluation te terminate any development that is not productive before too much 
time is lost.” This type of evaluation method is described in greater detail 
in the latter half of this chapter. Junnosuke Kishida [55] further stated the 
need for “establishment of a special evaluation system." In order to construct 
such a system, it may be necessary to study foreign examples. Shigero Hoshino 
further stated [56] that "a system by which Congress oversees (such problems) 
has been established in the United States." 


In a similar manner, “a check and review system needs to be set up in the 
firms” has been emphasized (Junnosuke Kishida [57]). 


Furthermore, “even though the government is usually slow, it has begun to 
adopt the check and review system, and this is something to be welcomed. On 
the other hand, as long as one limits himself to the progress to date, this 
so-called check and review seems to be simply in name only." (Junnosuke 
Kishida [58]). 


5) Insufficient Interchange of Research and Development Systems 


Minoru Kato [59] pointed out the need for complete freedom of interchange of 
systems engaged in research and development and freedom of competition. 


On the other hand, according to Junnosuke Kishida [60], there is inadequate 
interchange between the three research main bodies that make up Japan's re- 
search and development systems; the universities, the governmental laborator- 
ies, and industry. In addition, there is the lack of internal communication 
within a given system, and this is particularly poor in government installa- 
tions and unversities. This is why Kishida, just as Kato, has indicated a need 
for a system in which people from different systems can freely shift between 
these research organs. As stated by Kishida, the inflexible nature of these 
systems should be abolished and a highly fluid system should be established. 
As long as this is not done, promotion of science and technology will suffer 
greatly. 


Now Yujiro Hayashi [61] stated, “when the fluidity of education and research 
systems is a problem, it is not enough to take the attitude that simply change 
is good without making adequate specific analysis of the possibility of its 
development." For example, "a study such as on what the nature of a university 
system should be through research on the life cycle of research and education 
activities must be made." (Yujiro Hayashi [62]). 
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Keiichi Yamada made the following specific proposals with regard to this 
problem [63]. 


(1) (Restudy of the science and lectureship systems) 


Assume the constitutive elements of the system to be the lecture rooms or 
the laboratories and assure fluidity in the area of science within this assenm- 
bly. 


(2) (Systematization of personnel exchange) 


Make shifts by instructors mandatory just as in West Germay and assure stu- 
dents freedom to transfer between universities. 


In a different vein from Yamada, Junnosuke Kishida [64] stated, "“introduc- 
tion of a system in which metabolic processes within a university's research 
system can readily take place such as through the introduction of a contract 
system for university professors’ is necessary. 


6) Legal inadequacies 


There must be sufficient legal support for the effective execution of an ef- 
fective science and technology policy. 


At its 70th meeting in May 1976, the Science Council of Japan reported on the 
eetablishment of the “basic law for scientific research" to the government. 
This law specifies the manner in which the administration of scientific re- 
search in Japan should be conducted. A report of the same purport was put 
out by the Science Council in 1962, but the government did not act, and the 
situation remained the same up to 1976. The recent years’ “increase in en- 
vironmental destruction and pollution can be partially attributed to the lack 
of a suitable science and technology policy, and the government should post- 
haste enact a basic scientific research law" according to the views of the 
Science Council that appeared in Asahi Shinbun [65]. 


7) Need of Organizational Strength 


As indicated by Osamu Abe et al. [66] and Shigero Hoshino [67], the effective- 
ness of "systems engineering" has been demonstrated along the technological 
front. Shigero Hoshino said, "it is a natural process to aim for the maximum 
effect through the skullful combination of the technologies at hand since there 
is no spectacular advance in technology, and this is systems engineering," 

in the explanation he offered. In addition, Osamu Abe et al stated, "special- 
ists and differentiation develop even more the more technology is advanced. 

As a result, need for increasing integration of science and technology and 
increase in scale arise in order to comply with the needs of society and pro- 
mote technological innovation (as the technology to this end). This is the 
manner in which systems engineering is developing." 








In addition, there is the interpretation, “the results of this technological 
systems engineering are, at the same time, the results of the organizational 
system" (Shigero Hoshino [68]). As was seen with the Apollo Project, "New 
products are created by organizational power, or, to rephrase, demands are 
made for development of new processes." (Shigero Hoshino [67]). As a result, 
“the technological gap between the United States and Japan is actually an 
organizational gap" (according to Shigero Hoshino [70]). 


Viewed from the perspective filling out organizational power is a topic of 
increasingly gloomy aspect. 


8) Need for Stressing Soft Science 


There has been increase in statements pointing out the importance of the soft 
sciences during the recent years. There are varying opinions along this line 
as well as some related subjects that will be discussed later, but here we 
will discuss some of then. 


Junnosuke Kishida [71] stressed the need for creating a network of presently 
available soft science methods and the establishment of a research organ whose 
main function is research in the soft science areas in line with technology 
development. Kishida [72] went one step further and stated the need for a 
new type of specialists such as neutral, scientific, future oriented, system 
oriented, and policy oriented types for the promotion of science and tech- 
nology. 


Shigero Hoshino pointed out that as R & D organizations became huge, research 
on the human problems of scientists and technologists neglected by the organi- 
zation becomes necessary. 


In any event, there are any number of problems that await resolution in the 
area called soft science. 


9) Need for Research and Science and Technology Policy 


Accompanying the increasingly higher level and massiveness of science and 
technology, the role of a science and technology policy that dictates just 
how science and technology should be promoted has become increasingly more 
difficult. This situation has enhanced the need for research on a system for 
the promotion of science and technology policy and science and technology it- 
self. 


Junnosuke Kishida [74] cited the need for "establishment of a system to re- 
search technology for technology development or a system for technology de- 
velopment and the establishment of research organs whose main mission is re- 
search in the soft science areas related to technology development that are 
specialist research organs." Osamu Abe et al [75] stressed the need to set 

up “an educational system geared to train personnel for the so-called science 
of science discipline which regards the overall science and technology field 
as its research objective through the search and training of superior project 
leaders and the provision of science and technology administration or research 
management." 
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4.2.3 Method of Selecting Science and Technology Policy Themes 
1) Establishment of Priorities 


"It is difficult to make maximum exploitation of limited funds unless con- 
siderations are directed at just what themes should be selected and how the 
funds should be allotted in the most suitable manner in line with this na- 
tion's science and technology policy" according to Junnosuke Kishida [76]. 
There is need to “establish a priority system for projects in each area" as 
stated by Kishida [77]. 


Kishida offered the above statements in line with the theme selection process. 
"The problem of selection of these themes is a very important problem in 
Japan's science and technology policy. (If a great number of effects are to 
be realized with a science and technology budget just one-fifteenth that of 
the United States) the selection of the research objective must be performed 
with greater emphasis and detail compared to the United States. On the other 
hand, ‘it is more difficult to evaluate (theme priority) in Japan than in the 
United States.’ There is the situation in the United States in which the 
military portion makes up a large fraction of the science and technology bud- 
get, and there is also the presence of a clearly defined military competitor 
in the form of the Soviet Union on hand that simplifies the selection of themes. 
Once the objectives are established, evaluation of priorities assigned to themes 
as a function of the objective becomes possible. In contrast, development of 
technology in general is the main focus in Japan, and the objectives are dif- 
ficult to establish. In other words, unlike subjects have to be compared 
against each other and evaluated. In addition, the competitors are not always 
clearly defined. There is the additional problem in that the distribution 

of resources is difficult." (The above was extracted from Junnosuke Kishida 
[78]). Om the other hand, if once the priorities are satisfactorily estab- 
lished, “Japan can allot resources simply for technology development, giving 
it conditions favorable to technology development of better efficiency than 

in the United States” according to Junnosuke Kishida [79]. That is to say, 
the establishment of priorities is this important. 


During the high-growth period, this priority was associated, in principle 

at least, as a function of an “economic growth" objective. This then could 
be used as the evaluation standard for establishing priorities. On the other 
hand, “a technology plan today always presumes a number of value judgments. 
In other words, need to comply to the demands of people, society, and nature 
has arisen." (Junnosuke Kishida [80]). 


That is why it can be said that the systematization of these different values 
is an important procedure preceding technology development. The utilization 
of “systems engineering” that was described before to this end has been sug- 
gested by Kishida [81]. 


2) Introduction. ‘nology Assessment 





On the other hand, "the basis for quantification of differing factors such 
as safety and economic effect of the system is vague," as stated by Shigero 
Hoshino [82], and the establishment of "‘optimum values’ is difficult. Despite 
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this situation, should an attempt be made to establish such values through a 
tool such as systems engineering, these values will take over." (Shigero 
Hoshino [83]). As a result, “the term scientific is applied in inverse man- 
ner by industry, and respect for man may be threatened.” (Junnosuke Kishida 
[84]}). 


In order to prevent such harm, “human life and human values should be rated 
as high as possible” according to Junnosuke Kishida [85]. 


A line of thought to satisfy a number of evaluation standards is "it has no 
longer become possible for industry to adopt a line of planning that considers 
simply direct and short term profits, and it has become necessary to intro- 
duce the concept of assessment that considers the effects of these new products 
and new technology on society overall. Technology assessment is based on the 
attitude that studies on the effects of new technology on society and studies 
on the methods of controlling these effects will be made. If we take here 

the example of the traffic problem, this does not refer to an assessement of 
whether to specify the widths of highways to be 5 m or 10 m but to establish 
basically just what a transportation system is in a "“one-dimension-higher 
ordered assessment" according to Yujiro Hasyashi [87], and he has dubbed this 
as “assessmenc for social development." 


3) Need for Future Assessment 


Now Junnosuke Kishida further pointed out that not only should this type of 
assessment be made but technology prediction and also prediction of the future 
itself are important to the prospects of science and technology policy over 

a long term. According to Kishida, by conducting technology prediction for 
the separation of themes that are to be the objectives, it is possible to 
certify the possibility of successful technology development and build up a 
system for highly efficient resources allocation. 


"At the same time, there was a consistent promotion of technology innovation 
during the postwar period of technology introduction headed by imports from 
the United States. At the same time, a high level of economic growth was 
attaired. Japan has now become able to stand shoulder-to-shoulder with the 
Unicea States in many areas. In such a situation, it no longer is tenable 
simply to imitate the United States. There are the problems unique to Japan 
that have arisen from this unique high-density society. This situation then 
creates need for its own special provisions for the future. The importance 
of future predictions through various methods to achieve this end is increas- 
ing." (Extracted from Junnosuke Kishida [88]). 


4.2.4 Policy for Selecting Science and Technology Policy Themes 

1) Develcoment of Large Technology 

As discussed before in 4.1.2., the funds required for technology development 
are increasing by the year. As a result, there is no room for delay await- 


ing Hoshino's instructions [89]; "research and development ideology must be 
shaped up” and funds utilized in effective manner. 
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Junnosuke Kishida [90] proposed the following regarding the selection of re- 


search and development objectives. (The gist of Kishida's thesis is presented 
below). 


"There are two attitudes in Japan. The first is represented by a company such 
as Sony in which research and development are directed with the ordinary con- 
sumer alone as the objective and have no need to confront ultimate technologies 
such as is done in the United States. The other attitude calls for establish- 
ing a main subject such as seeking the ultimate limits within the pathways of 
peaceful technological development and mandating establishing an organizati-* 
to deal with it. 


"In the first-mentioned approach, it is presently possible to close the gap 
with the United States, and it is also possible to a certain degree to follow 
the same approach to hold our own against competition from other countries. 
It is necessary to emphasize this approach at the present time. On the other 
hand, it cannot be assured that this approach will be effective indefinitely. 


"As a result, the pressing problem for Japan is to speed up acquisition of the 
second approach that will enable the country to succeed in its large research 
and development plans." 


it has been said that innovative technology frequently is born spontaneously 
during the course of some other research, and Noriyuki Kawasaki [91] stated, 
“basic research that had no ties with any profit-making intention has given 
rise to some spectacular innovative technology.” Junnosuke Kishida [92] men- 
tioned that “be it space development or be it nuclear power development, near- 
ly all developments flow in the stream of private research and development 
funds, and the spinoff effect as results spread out from these developments 

is important." In this manner one should be aware of the possibility of in- 
novative technology arising from developments other than those directed at 
immediate profit as well as the importance of such effects. 


Junnosuke Kishida [93] made the following observation on the manner of pro- 
moting this type of leading technology large development. "By selecting 

large plans of objectives with high possibility of success and by actually 
realizing success with such a development, the property of directing large 
plans into successful conclusion is gradually acquired,” and this is important. 
Consequently, “the method of selecting the objective is very valuable," he 
indicated. 


Ishida offered the following basic points relative to the method of selecting 
objectives 


(1) Select objective with high possibility of success (areas in which the 
combination of Japan's unique capabilities are exploitable) 


(2) Take up developments of optimum scale (scale several times maximum scale 
development presently under way) 
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In another direction, Keiji Tsujiguchi [94] and Hanai et al [95] made the 
following observations. 


"Should not Japan hereafter strive to aim for a medium scale (of science and 
technology development)?" (Tsujiguchi) "I believe that there are in Japan pro- 
cedures suitable for Japan. In this sense, it is correct for Japan to aim for 
medium scale. .... If it is planned to make Japan into a superpower, then 
there is need to fully fill out its state-of-the-art science and technology 
power at least within the science and technology area. Such being the case, 
all eyes immediately turn to space development, ocean development, and nuclear 
power development. Since these are all latent military forces, they will prob- 
bably engender a very large sense of alarm and uneasiness among foreigners.” 
(Hanai). Junnosuke Kishida [96] added, "the thing that sustained Japan's de- 
velopment was not big science, and a situation in which big science is pur- 
sued in the manner of the United States is not desirable. Japan does not 

want to adopt a line of thought directed at massive technology or massive 
science. If such a course is attempted, won't there be relatively low effect 
compared to the money spent. Assuming that it is possible for Japan to take 

on a very large plan, this should take the form of problem solving such as pol- 
lution countermeasures. In other words, after discovery of a problem, tech- 
nology should be used to remedy the problem." The direction for large develop- 
ments was indicated in this manner. 


2) Independent Technology Development 


As discussed in 4.1, the technology environment enveloping Japan is increasing 
in its intensity. As a result, “unless Japan reinforces its own technology 
developing strength, and puts forth all effort to follow a path of creating 

new technology actually with its own hand, it will become increasingly more 
difficult to continue the rapid pace of development of the recent past" accord- 
ing to Junnosuke Kishida [97]. 


Kishida further added "Japan's technology development must shift in a direc- 
tion to emphasize the role of creative brainpower. (This) is nothing other 
than the reinforcement of our own technology development strength." Kishida 
also commented on the overwhelming import unbalance in technology trade that 
was discussed in 4.1.2 by saying "Japan must continue to work improvements in- 
to its technology trade balance. In other words, the technology balance has 
to be bettered.” This again is none other than the intent to promote inde- 
pendent technology development. 


At the same time, even where technology introduction that has been the main 
pillar as far as Japan's technology innovation is concerned, there are, in 
addition to the increasing difficulties described in 4.1.2, the unprofitabil- 
ity resulting from such imports that has been indicated. Minoru Kato [98] 
stated, “it is not easy to simply state that technology import results in a 
plus situation. That is to say, particularly in the case of a new product 
technology, the technology can be used to produce a product that will 
monopolize the market. As a result, it could be possible to control Japan's 
economy.” 
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The importance of promoting a shift from a technology import cnetered prac- 
tice to an independent technology development is clearly demonstrated even 
from such indications. On the other hand, there remains some significance 
to pointing out the effectiveness of technology introduction. 


Yoshito Fujieda [99] claimed, “more than 90 percent of the Government's re- 
search and development funds in the United States is disbursed to space de- 
velopment industries and electronic industries, and these two enjoy over- 
whelming preference in American industry. For Japan's industry to take on 
this type of technological development capability would be completely impos- 
sible on a short-term basis. It may be more economical to introduce these 
technologies in cooperation with American industry. Japan should independ- 
ently conduct develop in new areas and adopt a cross license mode in ex- 
change for this type of technology. As a result, technological research would 
not be performed in a all-round manner but directed at specific and relatively 
high priority independently developed technological areas, and this type of 
development isthe most important. (Gist)." In any event, it may be said that 
the need for strengthening independent technology development is increasing. 


3) Role Assignments between Government Industry 


The manner of assigning the roles of government and industry in order to pur- 
sue the various problems of science and technology mentioned to this point is 
an important problem. 


Osamu Abe et al. [100] stated that the following three options are available 

in future relationships between government and industry. These are not limited 
simply to the science and technology areas, but they are lines of thought that 
can be directed as is to the science and technology area. 


The first selection is promotion along the industrialization pathway of the 
past. The government takes over the countermeasures to the social problems 
that arise with industrialization, thereby giving rise to enlargement of 
government functions, rise of bureaucracy, and high tax loads and inefficiency 
of administration as a result. At the same time, as private industry's pur- 
suit of profits reaches its limits, repercussions from society are experienced. 


The second selection is the establishment of a field in which industry and 
citizens exist side by side. In other words, industry and consumer or local 
society cooperate to resolve problems that arise, and the government also 
participates in these cooperative efforts. 


The third is an overall conversion of the value outlook. A problem that arises 
in the highly industrialized modern society is that arising from the logic 
associated with development in industrialization. It can be expected that 

new value standards and system principles have to be created and set up in 
place of traditional concepts and systems in order to overcome this type of 
problem. The following three examples of these new value standards can be 
offered. 








(1) Coordination between the selection of global, national, and social 
targets and industry-firm targets 


(2) Application of technology (recover from distrust of technology and dis- 
cover methods of application) 


(3) Innovative change in value outlook ("quality of life,” “harmony with 
nature,” “finite earth,” “man-centered motivation"--establishment of social 
objectives worthy of future evaluation through systematization of the new 
value outlook). 


Osamu Abe et al did not indicate which of these three selections should be 
chosen. On the other hand, the first selection clearly cannot be said to be 
a correct solution. We will probably have to select one of the remaining two. 
In this respect Abe et al asked, “what roles should the government, industry, 
and citizens be assigned in order to attain the objectives? At the same time, 
it is necessary to truly find out what kind of coordination of purpose de- 
cisions are necessary.” 


Junnosuke Kishida [101] stated, “a development system of the optimum combina- 
tion of government and private roles is desirable” thereby echoing the thoughts 
of the Abe group. 


At the same time, Takao Ishiwatari [102] specifically stated the government's 
role to be “protection of the environment (living environment and research 
environment) and pursuit of national projects such as nuclear power or space.” 


Such specific proposals are rather scarce, but it is clear there is need to 
determine suitable methods for determining this distribution in assignments 
for which a large number of proposals may be desirable. 


4) Technological Cooperation with Developing Countries 


The problems of technological cooperation with developing countries has assumed 
much greater importance during recent years. According to Hanai et al [103], 
the reason for this increased importance is “should the developing countries 
be left in their present states, increased differences between haves and have- 
nots will give rise to conflict, and international peace can be greatly en- 
dangered. At the same time, balanced economic growth cannot be attained by 
the world. Furthermore, even the people of developing countries have the right 
to enjoy the present abundance. In any event, the leading countries, in ac- 
cordance with their strength, have the duty to cooperate in eliminating the 
massive poverty of these developing countries and their internal differences 
between rich and poor. 


Akira Uchino [104] singled out the following, by the type of aid given the 
countries with respect to the position that should be held by technological 
cooperation. “Economic cooperation to date has been conducted along the line 
of three types including ‘capital cooperation’ in the form of loans to supple- 
ment lack in capital or foreign exchange, ‘technological cooperation’ to 








supplement technology and manpower deficiencies, and ‘economic cooperation 
through trade’ through expansion of the developing countries’ exports to ease 
the foreign exchange gap and promote industrialization. Technological coopera- 
tion today supports self-aid efforts on the part of the developing countries 
themselves, minimizes waste of capital involved with capital cooperation, and 
raises its efficiency. The role of this cooperation is continuing to be re- 
garded with greater importance." 


Hanai et al. [112] stated, “technology aid can be classai as to 1) ‘which’ 
(which technology), 2) ‘where’ (where on earth), 3) ‘how’ (by what method), 
and 4) ‘when’ (when).” Two important points when making this classification 
were pointed out by Junnosuke Kishida {113} anc the Gijutsu Doyukai [114]. 
Kishida said, “the subsystem (of each respectiv: country) should direct every 
effort to bring about the optimum conditions while searching through the entire 
(world-wide) system for methods to realize optimization." The Gijutsu Doyukai 
stated, “when giving technological aid, we should place ourselves in the posi- 
tion of the developing country and cooperate from its devclopment perspective 
to insure that the aid is truly effective." 


On the other hand, Japan's technology aid thus far has not necessarily been 
given in a manner to fulfill such conditions. This suggests that a number of 
problems exist. Kiichi Takahashi [115] criticized Japan's aid to foreign coun- 
tries to date by “any direct move has been for the purpose of assuring a market 
or resources .... Volume wise this comes up to about 1 percent, the interna~- 
tionally agreed GNP ratio, (Japan is next to the United States in the absolute 
amount, and extended payment loans make up the greater part of this aid) but 
grand ([grant?] base aid centered on technology cooperation is small, and the 
main effort is lesser compared to other leading countries.... In sum, Japan's 
aid is conducted more for the profit of Japan rather than for the profit of 

the developing country.” 


Future aid must be developed in a manner to overcome criticisms of this type. 
Hanai et al [116] stated, “the most important item within this technology aid 
is probably the technology transfer problem. It is not overstating the case 

to say that the manner in which technology from the leading countries is trans- 
ferred to the developing countries will determine the success of this aid." 


Hanai et al. [117] offered the following important points relative to tech- 
nology transfer. 


(1) The technology to be transferred and the environment of the developing 
country should match. 


(2) Technology transfer should be preceded by adequate R and D. 
(3) It is impossible to transfer all the technology desired at one stroke, 
and the application of a selection rule is necessary. The first factor should 


be the need, and the second factor should be the cost versus effect ratio when 
making this selection. 
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(4) Attention should be directed at the environmeat of the developing coun- 
try other than its technology, such as its political, cultural, and economic 


conditions. In this respect, the technology aid plan requires the coopera- 
tion of interdisciplinary scholars. 


These were the four points that were suggested. Kiichi Takahashi offered the 
following proposals following similar lines [118]. 


"(1) Develop aid which is necessary to the developing country. 


(2) Existing technology from the leading country should be modified to a 
form easy to take over by the developing country. 


(3) Cooperation should be directed at training researchers from the developing 
country to raise the research level of the country. 


These are the functions the leading country should perform. At the same time, 
there must be a shift from the system of giving aid according to requests from 
the developing country as was the case in the past to a system in which the 
leading country itself actively promotes aid in line with the situation with- 
in the country being aided." 


The common emphasis of these two parties was pointed out by the Gijutsu Doyu- 
kai [110]. This is “the need of the country being aided.” This subject was 
treated by Junnosuke Kishida by using the phenomenon of “spectrum of technology 
development activities” and stressed the importance of technology aid tuned 

to the development of the society. As displayed in Figure 4.6, the “spoctrum 
of technology aid developments” includes the final products of the technology 
aid activities to even the brains to create ideas tied together into a single 


system. 
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Figure 4.6. Spectrum of Technology Aid Activities [120] 
Key: (1) products (5) patents, know-how 
(2) machinery to produce the products (6) ideas 
(3) know-how of pla..t operation (7) man's brainpower 


(4) design plans 








The part of this spectrum that needs to be emphasized is decided by the de- 
gree of modernization of the country. For example, giving machinery to an 
undeveloped country may prove useless because there is no capability of 
operating it. As the society advances in level, it may be more prudent to 
pass on design plans, patents, or even know-how with even greater effect. 
Since the society of the country will develop, the technology aid shovld 
shift from left to right in the above spectrum. The important thing here is 
to understand just what part of the spectrum is necessary for the country to 
be aided. 


When seen from the position our country has been placed, “although Japan is 

a leading country in technology in the area of science and technology, it is 
also a late developer. Unlike western Europe, Japan is located in Asia where 
technology levels vary widely--this is the singular international environment 
in which we are placed. Furthermore, Japan already has the national power to 
bear considerable responsibility in the matter of international aid and 
possesses science and technology capability." (Hanai et al [121]). This is 
why Japan may have to “actively perform its international role for eliminating 
or correcting technological differentials" (Hanai et al [122]). Based on this 
viewpoint, Masahide Mushashoji [123] classed Japan among the middle-level 
countries and stated, "a middle-level country is blessed with technology ob- 
tained from leading countries (United States). ... By giving aid to countries 
that are even behind it in turn, the overall system will become one of good 
accord.” 


The Gijutsu Doyukai [124] made the following seven specific proposals. 


(1) Provide and fulfill capability to perform comprehensive design, execu- 
tion, and evaluation of technology cooperation. 


(2) Obtain and train specialists to serve in technology cooperation. 


(3) Contribute to the training of people from the developing country by 
accepting advanced studies and resident students. 


(4) Provide multidimensional information channels for assessing the needs 
of the country being aided. 


(5) Promote independent technology cooperation through foundation activities. 


(6) Promote technology cooperation through academic society and research 
activities. 


(7) Actively promote technology cooperation through international organs. 
4.3 Important Subjects in Science and Technology Policy 


4.3.1 Introduction 
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This section will discuss specific themes which Japan's present and future 
science and technology policy should encompass. 


As discussed in Chapter 2, the basic direction of Japan's science and tech- 
nology policy Is outlined in the Council for Science and Technology report. 
The themes Listed in this report include a vary large number from various 
areas including resources, environment, health, leading and basic science 
and technology, internationally related, and various areas of basic science. 
While there muy be some criticism of this list as being a model of the all- 
round principle, it may be said to take in most of the regions that should 
be covered by a science and technology policy. 


Because of this situation, here the themes will be selected from a different 
viewpoint. 


When we look at the disbursements by items of Japan's science and technology 
fund, a subject that was touched upon in Chapter 2, the list of Table 4-3 
represents the situation during the recent years. It should be possible to 
get some kind of grasp of the themes the science and technology stresses from 
this table. This table shows the fractions taken up by nuclear power and 
space development to be large while that for ocean development is not very 
sizeable. 


Table 4-3. Fraction of Science and Technology Promotion Fund Taken Up by 
Different Themes (2%) [125] 











Nie E 1972 1974 1976 
jnuclear power 33.4 25.7 27.1 
space 12.2 19.9 22.0 
ocean 5.8 11.7 5.2 














In another approach, themes picked up from the literature were examined for 
the number of themes according to their contents to determine to a degree 
what subjects were of greater interest at the present time. Literature 
handling the technological aspects of the special and unique technology that 
is the object of the literature survey of this present study was excluded, 
and this present setup cannot claim to cover the entire literature spectrur. 
However, even this limited survey is thought to serve as some kind of index. 
The results are shown in Table 4-4. The data in this table associated with 
individual books were taken from books in which the theme was discussed in 
its introduction in one way or other, but those that simply stated, “oo is 
important" were not included. 








What can be said from this table is that resources, energy, and nuclear 
energy are the categories that were associated with the most mention, and 
space development that ranks next as far as budget allocations go was very 
much lower in the literature count. 


According to the results of the nationally conducted questionnaire survey 
published by Nikkei Sangyo Shinbun in January 1977, [126-130], energy was 
the subject that was overwhelmingly picked as a theme for promotion by the 
nation's research and development organs. It was followed by food, life 
sciences, ocean, resources, and environmental pollution in that order. 
"What should be noted here is that space development which ranked second in 
fund allocation in the 88 billion yen budget (1976) of our country is over- 
emphasized as far as its importance is concerned.” [126] Even though dif- 
ferences were found in the research subjects being planned at the different 
laboratories and the subjects that should have been promoted, space related 
themes were discussed only very sparingly. 


Table 4-4. Frequency of Mention of Different Themes in the Literature 








Item journals monographs 

resources, energy, and 

[nuclear energy 21 5 
ocean development 5 2 
environmental pollution 3 4 
life sciences 3 2 
space 1 = 
urban, traffic - 3 














After analyzing the report of the Council for Science and Technology and 
the results of the above survey, the three problems of energy, resources, 
and nuclear power; space; and ocean will be discussed below. 


4.3.2 Resources, Energy, and Nuclear Power Development 


The number of papers and monographs that discuss various problems related 

to resources and energy (including nuclear power) or discuss them in some 
form in the introduction is very large. At the same time, resources and 
energy make up an important fraction of the government's budget and of trade 
value. 
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Figure 4.7. Results of Questionnaire Survey [126] 


Key: (1) research and development subjects the government should promote 
(2) research subjects research and development organs should promote 
(3) number of items 
(4) in the case of materials, for example, space materials are listed 
under both space and materials 


(5) energy (15) steelmaking 

(6) food (16) materials 

(7) life sciences (17) welfare of aged 

(8) ocean (18) information processing 
(9) resources (19) utilization of land 
(10) environmental pollution (20) machinery 


(ll) safety disaster prevention (21) all others 
(12) traffic 

(13) population 

(14) space 


The single term “resources” spans a number of areas, and Japan imports nearly 
all resources except for a very small fraction. For example, 99.5 percent 

of its oil, 75 percent of its coal used for coke in steelmaking, over 90 per- 
cent of its iron ore, 80 percent of its copper, 100 percent of its aluminun, 
100 percent of its nickel, and 99 percent of its uranium is imported. Nearly 
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all of the important mineral resources are obtained for the most part by im- 
port (N. Hornmark [(131]}). 
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Figure 4.8 Domestic-Import Ratio of Energy Resources [133] 


Key: (1) domestic energy (2) of which is oil (3) imported energy 


Of particular importance in this picture is the energy resources. Japan de- 
pends on oil to supply 77 percent of its primary energy (energy before con- 
version and processing) (Hideo Miyashita [132]). Energy is something that 

is absolutely necessary not only for industry but for the daily life of the 
people. Now oil is an import item, and we are thus 80 percent dependent on 
foreign sources for energy. This is the situation that is responsible for 

so much of the literature being devoted to resources problems. There are 
also papers discussing energy science and technology apart from the resources 
problem. Looking at energy itself, here we find nuclear energy to be one of 
the central themes. The contents of these papers are discussed below. 


Hideo Miyashita [135] discussed Japan's present energy situation and its 
future direction in the following manner. 


"As the 1970 decade was entered, the world's energy market suddenly took on 

the pattern of a seller's market, the demand and supply situation tightened, 
and there was a simultaneous trend of steep rise in price. (This trend was 
most clearly demonstrated by price increase assault on the world's oil market 
by the OPEC countries). Accompanying this higher-price trend of oil that is 
the central energy source presently, the prices of other major energy resources 
have also risen. On the other hand, despite this large increase in prices of 
energy, the development of substitute energy headed by nuclear power has not 
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proceeded harmoniously because of environmental pollution and rise in cost 
caused by inflation, as a result of which this seller's market is expected 
to continue for some time. 
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Figure 4.9. Energy Resources Consumption Ratios [134] 


Key: (1) world (6) coal 


(2) Japan 
(7) North America 
(3) water power, nuclear power, etc. % (8) Western Europe 


7 —* gas (9) Source: UN statistics 


As displayed in Figure 4-8 and Figure 4-9, Japan depends on imported oil 

for the majority of its energy, and its energy situation is in a very fragile 
economic state due to the unstable international oil picture. The remedial 
measures for this front will probably become a major subject in any long- 
term energy policy. 


At the same time, a look at the energy demand-supply ratio shows our coun- 
try’s ratio to be 60 percent for the industrial sector, very high compared 
to other countries, and it is clear that there are problems associated with 
the high energy consumption structure of Japanese industry when the heavy 
chemical industry is surveyed. (See Figure 4-10). 


Furthermore, according to Japan's long term energy demand and supply pros- 
pects, the necessary oil import volume will follow a highly increasing trend, 
and the assurance of substitute energy and development countermeasures need 
to be established. 
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Figure 4-10. Energy Consumption Trends in Various Sectors of 
the Major Countries 


Key: (1) Japan (6) energy sector 
(2) West Germany (7) United States 
(3) citizen sector (8) Italy 
(4) industrial sector (9) source: UN statistics 


(5) transport sector 


The present energy development situation is as follows. 


(1) Proven oil reserves are tending to peak out, causing decreased growth 
in production as well as increases in price. 


(2) The quality and quantity of natural gas are good and its use is being 
considered. Japan started its import in 1969, but development is lagging. 


(3) Nuclear energy i) has cumulative effect, ii) presents less foreign ex- 
change burden than oil, and iii) effective utilization of fuel is possible 

through the breeder reactor. On the other hand, iv) there is uneasiness 

of the people with respect to safety, v) there are siting and funds avail- 

ability problems. 


(4) The use of coal is being reconsidered from the standpoints of economy 
and stable supply of domestic resources, and research on liquefaction and 
gasification is being promoted. 








(S) Research also is being promoted on utilization of solar energy, geo- 
thermal energy, and hydrogen energy technology. 


This is the situation today. Based on the above, the future energy policy 
development will be along the following lines. 


As far as Japan which is very lacking in domestic energy resources is con- 
cerned, virtually the only active energy policy available is a technological 
development policy centered on nuclear energy. The assurance of safety and 
reliability is the subject of concentrated study, and there is need to de- 
velop advanced convertor reactors and fast breeder reactors. Development of 
new energy other than nuclear energy is also important. 


These efforts also can be justified from the standpoint that not only will 
future energy sources be assured but the bargaining power of Japan versus 
resources exporting countries will be enhanced." 


The above is an outline of Hideo Miyashita's thesis. Shojiro Nakano [137-141] 
has reported a similar interpretation of the overall energy science and tech- 
nology situation. 


In Nakano's text, Part 1 through Part 4 are based on the report “Long Term 
Objectives of Energy Research and Development" from the Energy Science and 
Technology Section of the Council for Science and Technology and the final 
part presents the Science and Technology Council's interpretation of this re- 
port. The basic line of thought of this report is shown in Figure 4-11 and 
Figure 4-12. 


it is clearly evident from Figure 4-11 that here again the role that science 
and technology must play is very large. 


In addition to the nearly same interpretation as that of Hideo Miyashita [144], 
here energy conservation is conducted as development of various new technology 
under the heading of conservation, and the areas listed in Figure 4-13 have 
established technological policies for specific energy consumption sources 
where conservation can be practiced. These are shown in Table 4-3. 


Looking next at the environmental safety problem, 
(1) Inmadequacy of past regulations 


(2) Delay in setting up technology for environmental protection and safety 
assurance were indicated. 


Based on such reports, the Science and Technology Agency cited the following 
items. 
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Figure 4-11. General Scheme of Energy Policy 





goal of energy policy (19) supervision 

method (20) maintaining suitable cost 
specific policy (21) control of price 
stability of supply (22) application of technology 
multiple supplies (23) regulations 

multiple sources (24) demand and supply balance 
development of domestic sources (25) requiring science 
accumulation of reserves Lennie 

multiple storage methods and technology support 
reduced consumption 

regulations 


rational use 
establishing environmental 
protection and safety 
establishment of standards 
setting up standards 
recognition and evaluation of 
standards attainment 
observance of standards 
clean and safe energy 
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Figure 4-12. Japan's Energy Problem and Solution Policy [143] 
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(3) 
(4) 
(5) 


(6) 
(7) 
(8) 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
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Japan's energy problem (9) conservation by rational 

high dependence on oil utilization 

high foreign dependence (10) clean and safe energy 

high energy consumption density(1l1) provision of various standards, 

high consumption rate of recognition of standards 
industrial sector attainment, and its evaluation 

solution policy 


multiple resources 
development and utilization of domestic resources 
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Figure 4-13. Classification of Energy Consumption Areas 


reduced energy consumption 

conversion, transport area 

final consumption area 

electric power, petroleum products, etc. 

thermal, mechanical power, electrical light, raw material sources 
mining industry area 

transport area 

public welfare, etc. 
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"(1) Establishing a basic plan related to energy research and development 
(2) Setting emphasis targets related to research and development 
(1) Multiple supply sources 
(ii) Reduction in consumption 
(iii) Compatability with environmental protection and safety 
(iv) Promotion of supporting technology, basic technology 
(3) Efficient promotion of research and development 
(i) Filling out planning and coordination capability 
(ii) Provision of research and development syster” 


Zeinichiro Nagateuka (147, 148] also came to a similar formal understanding, 
and the contents were essentially the same as with Miyashita and Nakano. 


In this situation, there are a number of private proposals. 


Hiroshi Ogewa [149] stated, “energy conservation must introduce change in the 
use- and-discard type of thinking and alter man's price outlook itself. This 
is why there is a need for government and the press to devote long hours to 
educational and enlightening activities in such a direction.” In addition, 
Tadafumi Sakai and Akira Sakaguchi [150] indicated the need for a “government 
policy that promotes a shift in the industrial structure to an energy conserv- 
ing industry.” Not all of these should be the direct objectives of a science 
and technology policy. In other words, there may be need to employ 4 compre- 
hensive system involving many other policies in order to resolve the energy 
and resources probles. 


At the same time, there are those who direct their attention just to nuclear 
energy within the energy probles. 


Yoshio Hosaka [151] stated, "a stable, abundant, and low cost energy supply 
is indispensible for developing the country's economic society and improve 
the welfare of its people. Nuclear energy which is being developed with the 
aim of furnishing clean power is, from the long term-outlook, a potential 
force for effectively taking over Japan's energy supply” thereby assigning 
an important role to nuclear energy. On the other hand, the actual situation 
is as Yoshimitsu Takeyasu [152] points out, the aversion to high rate of 
growth economy and the general uneasiness of the people due to the threat to 
environmental safety have made difficult the acquisition of sites for nuclear 
power facilities. In addition, there is also the effect of the American policy 
of supplying enriched uranium for international use that is adding to the 
uncertain status of our country's nuclear power development. 
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On the other hand, the recognition of the need for effective utilization of 
nuclear power is responsible for the promotion of various research and de- 
velopment efforts. Some specific examples include a uranium enrichment plan 
and nuclear fusion research. 


Yasuji Fushimi [153] made the following statement. 


“When viewed from a long-term energy viewpoint, the construction of «a number 
of nuclear power plants utilizing uranium 235 which comprises only 0.7 per- 
cent of natural uranium as has been the practice thus far is no solution to 
the energy problem. If nuclear energy is to be utilized as a true energy 
source, the uranium 238 that makes up 99.3 percent of natural ursaium should 
be bombarded with neutrons to convert it to plutonium in a fast breeder re- 
actor. This is the breeder reactor that burns uranium 235, and research on 
this reactor presen:!y is under way.” (The above is the gist of Pushiai's 
paper). 


Yasuji Fushimi further added the following comment on nuclear fusion [154]. 
“The present situation is that nuclear fusion whose principle as yet has not 
been fully elucidated cannot be considered on the same level with the fast 
breeder reactor. On the other hand, the nuclear fission process that is pre- 
sently used produces radioactive fission fragments, the so-called ashes of 
death, and their disposal is a source of mental anguish. In contrast, no 
such problems are expected of nuclear fusion. The main feature of nuclear 
fusion is the infinite absolute quantity of its resources as a result of 
which man need not worry about energy permanently once the technology for 
obtaining energy from nuclear fusion is perfected.” (The above is a gist). 


Yoshio Hosaka [155] raised the following seven points as being important 
policies related to nuclear power development. 


(1) Through basic research 

(2) Training of scientists and technologists 

(3) Exchange of science and technology information 

(4) Safeguards management 

(5) International cooperation 

(6) Popularize, and enlighten public on, nuclear energy knowledge 


(7) Foster nuclear energy industries 


Nuclear Power development may be said to be a subject that must be handled 
with great discretion in view of the massive funds required for its research 
and development and the magnitude of its effects on society and the economy. 





4.3.4 Space Development 


The space related development funds of Japan's science and technology promotion 
funds for JFY 1975 rose to 70.3 billion yen which was 21 percent of the total 
funds of 326.1 billion yen. Compsred to the other themes, space was second 
only to the 86.3 billion yen assigued to nuclear power development, and it 

may be said that this is one of the more highly regarded items in the nation's 
science and technology policy. On the other hand, there are not very many 
proposals regarding Japan's space cevelopment. In this last literature sur- 
vey, there was essentially no paper discussing Japan's space policy to say 

the least. It is not clear just what significance this behavior indicates, 

but some thought needs to be directed at this result. 


Takeshi Amemiya [156] described Japan's history in the space development area 
and its future prospects in the following manner. 


"The weight of utilization has been shifting from purely military to private 
ends even in the American and Soviet space development programs, and the com 
munication satellite and weather satellite are daily performing functions 
useful to man's activities. Japan is the country in the Asian sphere that 

has put forth greatest efforts in space development, and it became the fourth 
country to launch a satellite with its own capabilities in February 1970 after 
the Soviet Union, United States, and France. Japan has been followed by China 
and the United Kingdom in the launching of satellites by their own power, and 
all other countries have used American rockets for their launchings. There 

is cooperative development based on the decisions of the European Space Coun- 
cil comprised of cabinet level people of each participating country that is 
being practiced in Europe. In addition, the international communication net- 
work of the past has been advanced one step further, and countrywide and 
worldwide communication networks are being materialized and their plans 
promoted in the United States, Canada, and Europe. In areas other than com- 
munication, there is the Globe Atmospheric Research Plan (GARP) that has been 
planned centered about the World Meteorological Organ (WMO) that is being 
promoted through the cooperative efforts of Europe, United States, Soviet 
Union, and Japan. 


Japan's space development is through a system in which the Space Activities 
Commission under the Prime Minister determines the overall policy that is 
executed by the two main pillars of the Institute of Aeronautical Science 

of the University of Tokyo and the National Space Development Agency under 
the Science and Technology Agency." This system is thought to be unique com 
pared to the National Aeronautics and Space Administration of the United 
States that has been unitized as a promotion system. “University of Tokyo 
and the National Space Development Agency are conducting respective separate 
researchers following the policies of the Space Activities Commission. On 
the other hand, while launching of the earth resources technology satellites 
has been requested, development of rockets capable of launching such satellites 
is at an uncertain stage, and any launch that has to be conducted early is 











to be via use of American rockets through a 2-step system, even though it 
was originally planned to rely strictly on domestic development.” 


in the midst of such a situation, the following concept has been advanced 

centered on American-Soviet space developments, “space development is rein- 

forcing more and more the direction international cooperation should take in 
cder to be utilized for man's welfare." (Takeshi Amemiya [157]). 


Upon just reading this paper, the need is not clear why Japan should conduct 
its own independent space development. For example, Kanji Genkan [158] com- 
pared space development and ocean development and pointed out that "even 
should space development locate various mineral resources on the moon, such 
a discovery would be meaningless from a practical viewpoint, while ocean 
development has considerable significance.” 


At the same time, the 2-dimensional promotion system involving the University 
of Tokyo and the National Space Development Agency can be considered a re- 

sult of the vertical split between the Science and Technology Agency and the 
Ministry of Education mentioned in Chapter 2 and Chapter 3, and it is question- 
able that it is a very effective systen. 

4.3.4 Ocean Development 

Ocean development has become a very important subject recently on a world- 
wide level. Yoshio Matsubara [159] summarized the significance of ocean de- 
velopment in the following manner based on the report of the Oceanic Develop- 
ment Council. 


"(1) Contribution to long-term stable supply of animal proteins, in other 
words, food supply 


(2) Contribution to long-term stable assurance of mineral resources 

(3) Development of seawater and ocean energy resources 

(4) Multiple development of ocean ‘space’ that has the greatest promise 
(5) Contribution to developments in science and technology 

(6) Lead effect on future economic development as a new industry” 


On the other hand, Junnosuke Kishida [160] pointed out that the reasons atten- 
tion was directed at ocean development were: 


"(1) Space and nuclear power had to go on track to a certain degree, and 
the time was ripe for another large national scale technology development 
plan. 





(2) Leading industrial countries are now possessors of the technological 
means necessary for seabed survey and development. 


(3) There are many resources at the bottom of the oceans. 


(4) Many countries are beginning to feel the need to establish regulations 
pertaining to the seabed before military utilization occurs." 


In this manner, it can be thought that the oceans that had remained unde- 
veloped heretofore began to become the subject of great interest along with 
advances in science and technology and society. 


As pointed out by Yoshio Matsubara [161], Japan is in a situation in which, 
“as the 1965-1975 decade was entered, the government has been promoting ocean 
development centered on promotion of science and technology of the oceans by 
the government. There are some large expectations of industrial growth in 
the private sector as well, and many ocean development companies have been 
formed. These were promoting activities in a wide area, but the recent trend 
has been gradually toward concentrating on certain ocean areas or development 
subjects. Each is directing its attention at areas it considers fruitful." 


As described by Masaaki Sakuma, when this development system is compared with 
that of other foreign countries, it is difficult to say that “this is a sys- 
tem in which ‘special companies formed by different industrial groups’ are 
centered on private funded company array," and rather difficult to evaluate. 
On the other hand, "a development system completely for Japan to be developed 
in the near future” is expected. 


Yoshio Matsubara offered the following four points as the basic iine of thought 
in the promotion of ocean development. 


"(1) Promote development unified with environmental safety. 

(2) Promote comprehensive and planned development. 

(3) Promote development of ocean science and technology in leading manner. 
(4) Promotion in harmony with the international environment.” 


Yoshio Matsubara [164] further added, “the ocean areas should be classified 
under coastal regions, oceans at the periphery of Japan, and large ocean area. 
Comprehensive development should take place at the coastal region, resources 
development emphasized in the peripheral oceans, and geoscientific survey 
research take place in the large ocean expanse.” This clear demarcation of 
ocean utilization areas was also adopted by Kanji Genkan [165] in the long 
term special committee report related to “fundamental subjects in ocean de- 
velopment promotion" of the Japan Economic Survey Council. 
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Hoshio Matsubara [166] offered the following five points as specific policies 
based on the above concepts. 


(1) Reinforcement of ocean development promotion system 


Provision and reinforcement of government's promotion system, fostering of 
private industry, and reinforcement of government, academic, and private 
liaison system. 


(2) Establishment of Comprehensive Ocean Development Plan 


Establishment of clearly defined policies and objectives for which the govern- 
ment will allocate large funds over a long tern. 


(3) Provision of legal system 


Enact laws for areas that are not clearly defined. There is special need for 
studies including international relationships. (Hanai et al. [167] also in- 
dicated the need for international rules related to ocean development.) 


(4) Promotion of public works 


Public works has a large role in ocean development, and it can make large con- 
tributions to providing ocean development foundation through its economic ef- 
fect and technology development effect. 


(5) Training of researchers and technolosists 


Fulfillment of education of scientists and technologists with high level of 
knowledge and technology through training in ocean development related areas 
at institutions such as universities and provision of special training organs 
to train undersea technicians or special technologists. 


Looking from this standpoint, the statement of Yoshio Matsubara [168] “in the 
promotion of ocean science and technology, reinforcement of the government's 
ocean development promotion system is very important” is backed up. Kanji 
Genkan [169] made the following overall statement. “It may be said that ocean 
development should be carefully noted as having the potential to sustain future 
industrial development. On the other hand, ocean development has strong pros- 
pects of a capabilities accumulating industry, and the features of its system 
have effects on the development of Japan's economy that are immeasurable. 

There are also great expectations that the technology drawing power due to 
accumulation of various technologies will be considerable." 
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Chapter 5. Summary 


The contents of the literature analyzed in this text are classified according 
to problem areas and proposals in this chapter, and these are then placed in 

order. Since the object here is to summarize the material, the references are 
not enumerated. 


5.1 Science and Technology Policy 
5.1.1 Government and Science and Technology 


As evidenced by big science and life sciences, the role that science and tech- 
nology plays in a country and its government is increasing by the day, and the 
awareness of science and technology policy is increasing. The target of science 
and technology policy is the promotion of a country's science and technology 
and the use of the results to improve the culture and well being of its people. 


In its science and technology policy a government must, first of all, clearly 
set forth the basic objectives and indicate the future of the country's science 
and technology to its people. At the same time, it should distribute equitably 
the various funds that need to be invested in the various areas of science and 
technology and thereby promote science and technology. There is need for this 
science and technology policy to incorporate the following specific objectives. 


(1) Fiscal aid to promote and nurture science and technology and activation 
of government procurement strength. 


(2) Provision of envirionmental conditions to envelope the promotion and 
utilization system of science and technology. 


(3) Fostering personnel concerned with science and technology. 
(4) Promotion of science and technology information exchange. 


(5) Spinoff and enlightment of science and technology knowledge to the na- 
tion's people. 


(6) International cooperation in science and technology. 








The government should establish the administration system given below in 


order to execute these policies in specific manner and plan for their effi- 
cient implementation. 


(1) Establishment of suitable organs to aid science and technology. 


(2) Imstall inquiry and planning organs as accessories to the above organs. 


(3) Establish organs to mediate between the desires for freedom on the part 


of scientists and technologists and those of the government's planning opera- 
tions. 


(4) Parallel with the above, establish organs to coordinate long-term plans 
required for research and development and the country’s annual budgets. 


(5S) Develop ideas suitable for economic policy covering a wide range of the 
science and technology policy. 


As objectives of an administrative policy that the various government organs 
listed above should observe, the OECD survey listed the following items. This 
should be of good reference value to Japan. 


(1) Assure competition in the industrial area as a major pressure to create 
technological innovation. 


(2) Insure appropriate compensation for technological innovations through 
tax and patent systems. 


(3) Set up laws and regulatory standards not only to provide the necessary 
flexibility and multiplicity to technological innovation but also take into 


consideration the social costs and profits brought about by technological in- 
novation. 


(4) Prepare aggressive regional policies and labor policies to comply with 
the changes in industrial capabilities brought about by technological changes. 


(5) Activate government procurement strength to elevate industry's technology 
level, and tie technology in more efficient manner to overall needs of society. 


(6) Promote mobility of scientists and technologists particularly from govern- 
ment research organs, from government organs, and to government research organs. 


(7) Provide policies to elevate industry's motivation toward venture busi- 
ness. 


(8) Provide continued promotion of freedom of trade and capital to heighten 
technological innovation pressure and incentives in all member countries and 
bring about rapid international expansion of the profits of new technology. 
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5.1.2 Promotion System for Science and Technology in Other Countries 


The United States, Soviet Union, and the European countries started early 

to fashion their policies for science and technology and their organizational 
systems, and the mode of accomplishing their ends has evoked many discussions 
and studies. There are many facets of these science and technology policies 
that Japan needs to study. On the other hand, the direct introduction of a 
policy or any of the various systems may result in some harm because of the 
different environmental conditions. It is regretful to say but this is a 
practice that Japan has stumbled over so many times in the past. What we 
should observe in the science and technology policies of the western world 

is their earnest efforts and policies backed up by scientific proofs. Progress 
has also been made not only in the science and technology policy itself and 
its operation but in demonstration research from the standpoints of social 
science and policy science. There is a vast difference when these are com- 
pared to Japan's science and technology policy where most of the arguments 
are not backed by demonstration research. 


The United States has spent the greatest research and development funds in 

the world to lead in the level of science and technology. The principal fea- 
tures of research and development in the United States are the active promotion 
of cooperative industry-academia system, the contract research system between 
universities and industries to sustain the above system, and the personnel 
exchange systen. 


The science and technology policy organization directly responsible to the 
President was dissolved for a while, but was reactivated in 1976. This organi- 
zation is comprised of the office of Science and Technology Policy, Presiden- 
tial Science and Technology Committee; and the Federal Science, Engineering, 
and Technology Coordination Council. These organs perform the revisions and 
preparation of policies related to science and technology activities and re- 
port their results to the President. Excepting basic research aimed at over- 
all improvement of science and technology, research and development is used 
as a means to effectively and efficiently attain the objectives of the govern- 
ment's policy. In line with this mode of thinking, research and development 
funds are concentrated in the following three areas. 


(1) Areas responsive to the government's immediate needs. 
(2) Areas responsive to general needs of the economy and national welfare. 


(3) Areas responsive to specific national needs such as new energy tech- 
nology. 


1) European International Cooperation System 


‘he European countries started long ago to build up an international coopera- 
tive system in the various areas of science and technology. Research on the 
atom nucleus is conducted by the three organs CERN, ENEA, and Euratrom; space 
development at the three organs of ESRO, ELDO, and CETS; ecology by EMBO: and 
iron and steel by ECSC. These are all international organs. 
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The following features are common to these organizations setting up objectives, 
fiscal policy, and ideology. 


(1) Objectives--all the special organs function as though they were serving 
under the “Europa flag,” and they report on their activities to the European 
Inquiry Committee periodically. 


(2) Fiscal policy--these organizations (ECSC excepted) receive funds pro- 
rated among member countries according to agreement. The funds for the inte- 
grated science and technology research plan and the specification of the 
research to be performed are assigned jointly by all member countries. 


(3) Decision-taking organ--the administrative department of the joint organ 
formed between representative countries and their governments has one repre- 
sentative each of a diplomatic official and a scientist. In all cases, de- 
cisions on the total plan and fiscal administration of the organization are 
taken by the political top leadexship. In particular, Euratrom and ECSC have 
the "Ministers Council;" CETS, ELDO and ESRO the “European Space Council,” 
and OECD member countries the "Ministerial Science Council.” 


The method by which the system operates in the field of international coopera- 
tion in science and technology and the makeup of this international coopera- 
tive system will probably be of great value in the future for reference pur- 
poses. 


3) United Kingdom 


Among the European nations, the United Kingdom is investing the most research 
funds. Despite this outlay of vast sums for research, there has not been 
much success in the United Kingdom in linking the results of research and 
development to development of industry. 


As a result, a number of innovations have been introduced to the system to 
give stimulus to economic growth by efforts directed at the introduction of 
new technology into its industrial world. The science supervisory structure 
includes the Prime Minister's own consultative group, the Education and Science 
Agency, and the Technology Agency. The method adopted was to clearly separate 
the pure science area from the technology area. The Education and Science 
Agency is in charge of universities and private scientific research area while 
the Technology Agency oversees aircraft, computers, electronic engineering, 
shipbuilding, and machine tools which are industries that should use new tech- 
nology and oversees research establishments and research groups that have ties 
with the industrial world. 


4) France 


France has been promoting atomic enemy, national defense, and aircraft mili- 
tary sciences in a science and technology policy emphasizing big science 





from the perspective of nationalism since the 1960's, but the technology 
differential with the leading countries became a problem as a result of which 
there is a shift to a policy emphasizing research and development centered on 
science and technology. 


The French science and technology policy system is better established than 
that any of the other European countries and has traditionally been controlled 
by the central government. The General Affairs Agency for Science and Tech- 
nology (DGRST) takes the central role in the science and technology policy 
proposal making. 


The proposals processed by this agency are submitted to the Science and Tech- 
nology Inquiry Committee (the executive office is in DGRDT) where it undergoes 
comprehensive review for final decision by the Prime Minister's Council on 
Science and Technology Research. 


5) West Germany 


The principal feature of the German science and technology policy is the em- 
phasis that has been directed in the past to research and development based 
on the free market theory. 


As a result, the state governments play major roles, and efficient research 
and development under private leadership is being promoted. 


The science and technology strategy of the federal government is divided into 
the three bulwarks of promotion of science in general, the aid program, and 
administrative-related research. Within this framework, the aid program is 
centered mainly on large projects such as nuclear power, space, and ocean 
development. The government is planning on fostering science and technology 
through the reinforcement of this aid program. 


6) Soviet Union 


The Soviet Union has developed the highest level of science and technology in 
the world next to the United States. The features of the Soviet science and 
technology policy is a consistently centralized authority system, but with the 
middle of the 1965s as border line, it was realized that the standard plans of 
the past made research and development difficult, and efforts were directed 

at introducing innovations to increase the efficiency of research and develop- 
ment. The Soviet centralized authority research and development organization 
consists of the academy system that is in the position of top leadership level, 
higher educational organs, and research organs and higher educational organs 
under the control of the various sector ministries. 


The feature of the Soviet research and development mode is the traditional 
separation of research from development in a systematic manner. No smooth 
interchange between the two is conducted, and the coordination has not been 
smooth. 











5.2 Status and Problem Points in Japan*s Science and Technology Policy 
5.2.1 Japan's Science and Technology Policy 


At the present time, there are three organs that serve to deliberate over 
Japan's science and technology policy; the Council for Science and Technology 
(consultative organ of the Prime Minister, Prime Minister's Office), Science 
Council (Ministry of Education), and Science Council of Japan (Prime Minister's 
Office). The Council for Science and Technology is the consultative organ of 
the Prime Minister and is comprised of cabinet members and chairman of the 
Science Council of Japan, and it can be said to be the topmost deliberative 
organ on science and technology policy in Japan. The Council for Science and 
Technology was established in 1959, and many of the reports issued by this 
body end up in actual execution. The great promotion of science and technology 
particularly after 1960 is mostly the result of these reports. 


On the other hand, the science and technology policy of Japan to date has been 
saddled with the following problem areas. 


(1) There is no grand design that runs consistently through the science and 
technology policy, and there are grandstand and generally vague trends that 
are very strong. This consistency throughout the policy is responsible for 
many of the shortcomings in the promotion of big science such as nuclear power 
and space development. 


(2) The science and technology policy was subordinated to economic policy. 

As a result, there is dominance of technologicai development in the industrial 
area thereby giving rise to many pollution problems and jeopardizing the health 
and safety of the people. 


No mutual contacts between the three consultative organs described above is 
seen, as a result of which Japan's science and technology policy is in a state 
that it cannot maintain consistent operation. The science and technology 
promotion fund is split among administrative organs, and the power struggle 
between the ministries and agencies stand in the way of a comprehensive plan 
and hinders free research by the research organs. 


These are problems difficult to resolve in the course of a day, but they have 
to be resolved if an effective science and technology policy is to be promoted. 


5.2.2 Administration and Operation of Science and Technology Policy 


The Science and Technology Agency is the organ that performs comprehensive pro- 
motion of the science and technology administration, and the administrative 
guidance of the respective science and technology areas is placed under the 
responsibility spheres of the Science and Technology Agency and the various 
offices and agencies of the Ministry of International Trade and Industry. In 
this situation the Ministry of International Trade and Industry has come to 
wield especially great power. The administration functions of the various 
offices and agencies under the Ministry of International Trade and Industry 
include the following problem areas. 





(1) The Science and Technology Agency is assigned the “overall coordination” 
supervision of science and technology administration, but the vertical split 
in coordination functions has made it difficult for this agency to fulfill 
its role adequately. 


(2) As a result, research and development are conducted on budgets under the 
responsibility and authority of each separate ministry and agency. The net 
effect is contradictory plans between different ministries and agencies, over- 
lapping, and difficulty in promoting research themes that span different minis- 
tries and agencies. 


This contradictory behavior is intensifying in integrated projects such as 
urban development, disaster technology, space development, and ocean develop- 
ment. 


(3) Each office and agency tends to fail to exercise the guidance power on 
science and technology problems that is vested in the supervisory organ. There 
are many examples in which self-promoted surveys and independent establishment 
of approval standards were not done while entering into readily arranged de- 
pendence on foreign research organs or some famous university professors, and 
this has resulted in accidents and pollution problems. 


There is need to plan improvement of the quality of the technologists in charge 
within the supervisory offices and to grant much more responsibility and author- 
ity to them in order to improve this situation. 


5.2.3 Science and Technology Budget 


Japan's science and technology budget showed an average rate of increase of 
23.5 percent per year since 1971, and its total sum was 685.3 billion yen in 
1975. 


On the other hand, the fraction this budget takes up in the general accounts 
budget was 3.2 percent, which is a rather low figure compared to the 7 to 4 
percent of the major western countries. The fifth report of the Council for 
Science and Technology area versus the GNP should be of the order of 2.5 per- 
cent, but the vision and yearly plan to attain this level are not evident as 

a result of which there is dim hope of ever seeing this level realized. Fur~- 
thermore, the country has entered a long term of low growth, and the government 
suffering from massive income deficits is tending to greatly decrease its out- 
lay for science. Long-term vision and specific plans to attain its goals are 
necessary in the setting up of the science and technology budget. The fol- 
lowing problem areas have been singled out in the establishment of Japan's 
science and technology budget. 


(1) The budget is not distributed effectively according to comprehensive 
science and technology goals, but the tug of war and power struggles between 
the various ministries and agencies control the distribution. There is need 
to get up a system in which budget distribution is made in line with overall 
objectives. 





(2) The budget-setting authority rests with the Ministry of Finance, and 
the budget is established under the principle of basing it on the figures 
in the previous year's budget as a result of which flexible operation of 
the budget is difficult, and there is a trend to rigidity. 


(3) The single fiscal year system is in force, as a result of which long 
term research and development with many unestablished elezents is difficult 

to pursue. The introduction of a multiple fiscal year budget system is neces- 
sary for the promtion of large projects. 


5.2.4 Research Subsidy Program on the Part of Government 


The production technology strength of Japan has come up to the level of the 
western countries, but creative technology and new product development on the 
part of private industry are considerably behind those of the western coun- 
tries. Importation of technology from other countries has become more dif- 
ficult during recent years, and there is seed for establishment of an inde- 
pendent technology development system as early as possible. It also is neces- 
sary for the government to actively devise a research subsidy policy. The 
problem areas in government subsidies of the past are compiled below. 


a) Problem Areas in the Budget Area 


(1) Because of the limitations of the single fiscal year budget system, the 
small amount available for a single theme offers little appeal to prospective 
contractors. 


‘2) The method of computing contracts is based on the principle of hardware 
cost, and there is little help for software costs including personnel cost. 


b) Problem Areas in Policy and Operating Procedure 


(1) Trends to grant research subsidies mainly to large firms are seen, and 
make for unfair distribution. 


(2) The business handling procedures are complicated, and this interferes 
with smooth progress in research projects. 


(3) Tere are strong legal restrictions on the promotion of projects, and 
there are many occasions when a law must first be enacted before anything 
can be done. Project execution is delayed as a result. 


(4) There are many requests from government offices on political grounds 
during the progress of the projects, but there is little effort at appropri- 
ate evaluation of the project results. 


(5) The tour of duty of the officer in charge of technology on the govern- 
ment side in the area of contract research is very short, on the order of 
l-2 years, and problems arise due to the lack of information on the part of 
the officer in charge in contacts with the industrial world. 





c) Problem Areas on Industry's side 


(1) There is uneasiness on the part of industry with regard to retention 

of industrial secrets associated with research and development projects in 
the application of the subsidy system, and it cannot be said that the govern- 
ment has given this situation much thought. 


(2) Wo effective evaluation standards have been set up for return rights to 
patents on inventions produced during research and development on the project 
or on the method of distributing profits from then. 


(3) There is fierce competition between firms during joint research and de- 
velopment, which together with it involving many proprietary matters, makes 
for very difficult sitwations--excluding joint research between firms in 
different fields. The development of measures that would remove such factors 
hindering projects would be very valuable. 


5.2.5 Promotion of Big Science 


The two projects of nuclear power development and space development are par- 
ticularly emphasized, and these two projects account for 49 percent of the 
science and technology promotion fund. 


In this manner, big science requires large sums of money and a long period 
before practical results are realized. The most important point is the very 
large effect of the promotion of big ecience on the lives of the nation's 
people. The problem areas experienced in the promotion of big science to date 
are listed below. 


(1) There is no basic policy. In particular, efforts in nuclear power de- 
velopment fluctuate with the mood of the entire world’s nuclear power estab- 
lishment, and Japan's policy has been repeatedly revised accordingly. There 
is neeo for a consistent autonomous policy. 


(2) The promotion system is not unified. As a result, effective utilization 
of manpower resources cannot be made, and funds are wasted needlessly. Large 
capital will be required in the future, and any further wastes must be avoided. 
In the background of this lack of unification is the strongly-rooted distrust 
between politicians and scientists, and effort needs to be directed at remov- 
ing this distrust. 


(3) There is need to speed up the establishment of an independent develop- 
ment system. Many of the big science projects originally depended on import 
of foreign technology. The promotion of big science is easily swayed by 
political problems. Consequently, a high rate of dependence upon foreign 
technology results in vulnerability to political interference from other 
countries. 


(4) There is no policy for the safety of the nation’s people. Promotion 
of big science cannot be fulfilled without the cooperation of the people 
and local public groups. The attitude of industry priority and government 
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Priority needs to be revised. In addition, there is need to set up Japan's 
own safety standards. 


(5) Environmental assessment is needed. While we now conduct a large nun- 
ber of environmental assessments in Japan, these are not thorough enough. 


Assessments by project promoters without input from the people is particularly 
meaningless. 


5.2.6 International Cooperation in Sciences and Technology 


There are increasing requests for economic and technological cocperation from 
the leading countries from developing countires. Japan should respond to 
these requests by promoting a shift from the existing technology in these 
developing countries to improved or new technology. We are now in a position 
where we must actively promote research cooperation with developing countries. 
On the other hand, Japan's cooperative system is beset with a number of prob- 
lems, and these problems are listed below. 


(1) There is no unified administrative organ for research cooperation. These 
are promoted in scattered manner by each ministry and agency, and research co- 
operation often is a passive one acting on requests from the other country. 


(2) The budget is smalt. The fraction of bilateral technology cooperation 
funds provided by government development subsidies for Lconomic Cooperation 
and Development Developoent Aid Committee (CAD) countries averaged 22 percent 
in 1974, but Japan's was but 56 percent [? of this?]. 


(3) Japan's technologists tend to show great interest in and challenge leading 
technology, but show lukewarm interest for “medium and small firm" technology 
required by developing countries. This makes it difficult to enlist the man- 
power necessary itor technology cooperation. 


(3) Japan has weak consultant power compared with other leading countries. 


5.3 Problem Points in Promoting Japan's Science and Technology 


5.3.1 Overall Discussion 


The development of research on science and technology in Japan is of a pattern 
considerably different from that of the western countries. The manner in which 
this development was made contributed greatly to the enbancement of Japan's 
science and technology level of today, but it is also thought to incorporate 

a number of problem points that could possibly cause great harm to future de- 
velopments. The problem points that appear upon comparisons with the situa- 
tions in the western countries are listed below. 


(1) Evils resulting from dependence on imported technology 








The degree of contribution of technology introduction from various foreign 
contries on Japan's technology revolution is very large. While it may be 
said that this present situation was attained through the use of limited 
capital to conduct efficient research and development there was, on the 
other hand, the creation of a structure that made difficult the pursuit of 
autonomous research and deveiopment as a result of which creative research 
and development is difficult. 


(2) Deficiencies in research and development headed by private interests 


Close to 70 percent of research and development in Japan depends upon private 
research organs. This situation contrasts sharply with the situation in the 
United States, France, and the United Kingdom. As a result, Japan's research 
and development funds are readily influenced by economic changes. The fluc- 
tuating economic situation makes stable research and development programs 
difficult to maintain. 


(3) Closed nature of research organs 


There is no manpower exchange between universities, private research organs, 
and public research organs in Japan, and each maintains its own closed sys- 
tem. The industrial cooperation seen in the western: «cuntries is virtually 
nonexistent. 


(4) Lagging research in the social sciences area 


As indicated by the OECD survey report, research in the social science area 
is very much lagging in Japan. This lag is particularly pronounced in demon- 
stration research. This makes it difficult to grasp the actual state of the 
various problems within society and interferes with the devising of effective 
-ountermeasures. 


5.3.2 Research System of Research Organs 
|) National and Public Laboratories 


there are close to 700 research organs totaling the national and public organs. 
ihese laboratories come under the jurisdictions of the various ministries and 
agencies and are subject to direct guidance from the supervisory office with 
regard to organizational and budget activities. They have problems that dif- 
fer from those of the universities and research organs of private industry. 


a) Problems in the Oranization System and Its Operation 

|) The formation and dissolution of research organs are not conducted ac- 
srding to the needs of the time, as a result of which overlapping research 
frequently is conducted between ministries and agencies as well as within a 
ziven organization. 
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(2) The operation of national and public laboratories has greater rigidity 
than in private laboratories, and flexible operations are difficult to exe- 
cute. 


(3) The attitudes of the researchers suffer upon comparisons with universi- 
ties and private industry making it difficult to enlist superior researchers. 


(4) No distinction is made between supervisor and researcher in research 
and development, and there is great tendency for a veteran researcher to be- 
come the man in charge, making it difficult to conduct suitable research 
supervision. A similar bias is seen in private laboratories. 


b) Problems on the Budget Front 


(1) Since the budget system is based on the previous year's record principle, 
it is difficult to get an adequate budget for new research. As a result, con- 
siderable time elapses before the project can actually be started, and the 
needs of the world cannot be complied with in suitable manner. 


(2) Due to the single-fiscal-year biwiget, ic is difficult to pursue long- 
term projects in planned manner. 


c) Problems with research themes 


(1) Fields of research are fixed. Topics, even if important, that fall in 
the cracks [between specified fields), large themes that span research in- 
stitutes, and themes that fall in a border region are difficult to handle. 


(2) Very little exchange with private research organs is observed, as a re- 
sult of which it is difficult to select themes in line with needs. 


(3) There are many cases in which research results that have been developed 
are relegated to the dust-bin because the path to industrialization has not 
been systematically established. As a result, precious research funds are 
wasted. 


2) Universities 


The research funds for universities totaled 930 billion yen in JFY 1976, and 

a force of 212,000 people was emploved on the research staffs. The number of 
researchers is on a par with that of the western countries in ratio to the 
population, but since there are more than 300 universities, there is a very 
high dispersion of researchers. The research funds for universities has shown 
sharp increases since 1965 according to the Council for Science and Technology 
report, but the bulk of this was taken up by the natural sciences. 


a) Problem Areas in the Organizational System and Its Operation 


(1) The professorship system '. in force in nearly every one of the national 
universities, and this has proven to be a major limitation to the staffing 














with researchers, distribution of budget funds, and cooperation between 
researchers. There is need to remove the evils of the professorship systen. 


(2) There is trend for research budgets and research facilities becoming 
very large as the research *hemes assume massive proportions. Despite the 
need for cooperative systems for researchers and joint use of facilities, 
the system buildup has been delayed. At the same time, the management of 
a high cost research facility by a single university also has its problems. 


(3) Although the number of researchers has increased, there are few research 
assistants. As a result, experimental research often does not go smoothly. 


b) Problem Areas in the Research Budget 


(1) The distribution of research funds by the government offices to uni- 
versities is handled by the Ministry of International Trade and Industry in 
the industrial promotion area and by the Ministry of Education in the science 
promotion area. Since the research budget of the Ministry of International 
Trade and Industry is very much greater, a problem surfaces in that the selec- 


tion of research themes ty the universities is greatly restricted by this 
setup. 


(7) The distribution of research funds within a university is not appropriate. 
Research funds are prorated according to the number of researchers for uni- 
versities where the professorship system is in force. In universities where 
the project research mode is in force, research funds increase if there is 
participation in a project but, conversely, there is a decrease in the free- 
dom of selecting research themes. No matter which system is employed, it is 
necessary to increase the research funds and install a more suitable method 

of ftunding. 


(3) The small absolute value of research funds is a factor responsible for 
many areas being behind the industrial world. There is but a very small num- 
ber of cases in which universities and industries do joint research that can 
be evaluated as partnership research like in the United States. 


c) Problems Areas in Research Themes 


(1) The selection of research theme in universities is left to the researcher 
more often than in national laboratories and private industries. On the other 
hand, a bias toward selection of easy themes appears. 


(2) Where the protessorship system is adopted, the professors have great 
iuuthority, and freedom of selection of research themes on the part of assistant 
professors and below is Limited. 


(3) Since per capita research funds are small, a bias toward contract re- 
search is seen, as a result of which the establishment of researcher autonomy 


is not possible. This is a particularly serious problem in the private uni- 
versities. 
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(4) There are many examples in which researchers are judged for the volume 
of results rather than quality, and the number of researchers who select 
themes that are readily converted to papers is not small. As a result, no 
time is wasted to search for what research themes should be chosen, and the 
bias is toward the themes that are more easily managed. 


3) Firm Research Organs 


More than two-thirds of the research and development in Japan is conducted 

by private firms, and this trend is expected to continue into the future. As 
mentioned before, this is a privately guided type of research, and there are 
problems different from those seen in the western countries. 


As seem from a national viewpoint, the situation is that planned research and 
development based on long-term prospects is difficult. The following problem 
poinis in the research organs of industry can be indicated. 


(1) As research and development assume larger scales, the capability of firms 
to cope with such promotion becomes a problem. Reinforcement of the physical 
constitution of enterprises is necessary in order to conduct large research 
and development in anticipation of expected demand. 


(2) Research and development are concentrated on relatively short-term and 
quickly expedited themes, and a simple operation attitude seems to stand out 
in the research and development picture. 


(3) As a recession is entered, the differential in resear.s and development 
funding among firms increases. There is need for policy to stimulate enter- 
prise desire for research funds. 


(4) Research and development in Japan is centered in the large firms, and 
the medium and small firms have weak research and development capability. 

As stated in the OECD report, there is need to put more strength into foster- 
ing venture businesses. 


5.3.3 Training of Researchers 
1) Training in Universities and Craduate Schools 


[It is a well known fact that one of the major pillars that supported Japan's 
technology revolution has been the high educational level of Japan. 


It can be clearly stated that the number of college students has increased to 
a higher level than in the western corvntries. On the other hand, when one 
considers the problem of quality of university education, it cannot be said 
that the universities are necessarily training the quality of people needed 
by society. 


Recently, a large number of innovations are being attempted unde” the impetus 
of new concepts in the universities. The new attempts of graduate schools 
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and Tsukuba University may be said to be representative examples of this 
trend. The problems found in universities and graduate schools are listed 
below. 


a) Problem Areas in University Education 


(1) There is no structural differentiation between teaching and research, 
and there is tendency for teaching to be lightly regarded. The instructors 
are evaluated according to their results on the research front, and they are 
not rated for their teaching results. This is one end of the problem factors 
spectrum. 


(2) The private universities take on students in excess of their capacity 
and the net effect is that inadequate education is provided. 


(3) The emphasis is on knowledge-centered education at the expense of crea- 
tive education. 


(4) Despite the great need to retrain people, there is no mechanism in the 
universities to accommodate people for such. 


b) Problem Areas in Graduate School Education 


(1) With the exception of some universities, education at the graduate level 
is woefully weak both in quantity and quality. There are many problems both 
in curriculum and teaching staff. 


(2) The Graduate Schools Standardization Law revised the former system of 
masters and doctoral degree programs, melding the two into a single doctoral 
program (S-year course). Because this law was enacted without sufficient 
study of the basic concept of graduate school education, this modification 
brought about considerable confusion. 


(3) Problems with tuition, living expenses, and job opportunities have brought 
about a situation ia which it is difficuit to recruit superior people for the 
doctoral program. There is need for expansion of the scholarship system and 
better recruitment to rectify this situation. 


(4) The recent depressed situation is making it difficult for people who have 
completed graduate echool to find positions, and this is resulting in a trend 
to reduced number of students desiring to continue their education. 


2) Manpower Training at Research Organs 


As specialization in science and technology becomes more advanced, and wi.u 
more rapid advance in this direction hastening the obsolescence of the knowl- 
edge and capabilities researchers developec in the past, these are proving to 
be major problems. At the same time, there are many changes in theme and 
changes in assignments due to changes in the needs of society and industry, 











and the environment in research organs surrounding scientists and tech- 
nologists is becoming more severe. Although there is crying need for re- 
training scientists and technologists, no measures are being promoted. The 
problem areas in the manpower training of scientists and technologists are 
listed below. 


(1) It is difficult to use existing research systems such as universities 
for imparting new knowledge to scientists and technologists, and firms then- 
selves have not seriously engaged in retraining. The present practice is to 
rely on self-development, OJJ, in-house training, or seminars. 


There is great need for a new continuing education system for scientists and 
technologists. It would be desirable to equip graduate schools to become re- 
training organs. 


(2) No system has been established to treat [i.e. compensate] scientists and 
technologists, and this is a factor responsible for lower motivation on the 
part of scientists and technologists. There are many research organs that 
recently have gone into specialized occupational systems, but these positions 
are rated lower than the supervisory positions at the present time. 


(3) There is virtually no changing of jobs among firms by scientists and 
technologists in Japan, as a result of which there can be abundance of locai 
specialists, but universal specialists are difficult to train. As a result, 
cooperative research on a development in which specialists from a number of 
research organs participate is difficult to operate. Some thought should be 
directed at the training of universal specialists. 


(4) The training of management to supervise research and management is lag- 
ging. Supervision is becoming more and more important for efficient research 
and development. The training of people ‘:: management is necessary. 


».3.4 Distribution System for Scientific Information, Think Tanks 
1) Distribution System for Scientific Information 


The need for scientifi: information service has increased in step with the 

recent increase of science ‘nd technology information both in diversity and 
volume. The material\zation of the NIST concept is being promoted as a re- 
sult of the report of the Council for Science and Technology for 1969. Re- 
search and development in science and technology itself has been conducted 

in earnest in the past, and the following two items are important for rein- 
forcing the science and technology system. 


(1) Reinforcement and provision of science and technology information sources. 


Improved quality of specialized scientific journals that are the source of 
primary information and stability in their publishing finances along with 
improved quality of service for information search through secondary infor- 
mation sources such as abstracting jcurnals and index journals are necessary. 








(2) Provision of Information Distribution System and Training of Specialists 


There is need to plan establishment of new libraries to provide information 
services through the use of computers and to fill out ‘2 capabilities of 
existing library services. To this end it is necessary to train information 
processing technologists specializing in science and technology information 
and establish positions for these specialists. 


2) Patent System 


The number of applications filed in Japan for patents and utility models is 
tops in the world, far exceeding the numbers filed in the United States and 
West Germany. On the other hand, the applications that end up being approved 
patents or utility models have averaged about 50 percent of the number filed 
during the past 5 years. The reason such a problem has arisen is that the 
term “patent applied for" is used as a propaganda tool to indicate the high 
technology level of a firm and the use of defensive patent applications which 
account for more than half of the applications. There is need to batter down 


such bad practices and improve the flow-through of patents. The following 
improvements are necessary. 


(1) Set up a guiding and overseeing organ to insure promotion of patent flow- 
through as well as to resolve the various troubles that appear in the patents. 


(2) There is need for firms to work out the principle of patent disclosure. 


(3) There is need for firms to assign patent management the role of an im- 


portant tool in their technology development strategies and effectively em- 
ploy patent information. 


(4) Every effort should be made to make national patents serve the private 
sectecr and rig up an aid system to hasten their practical utilization. 


}) Think Tanks 


a) Think tanks have been created one after another since 1970. Most of 
these think tanks, however, are not «> e to fully carry out their functions, 
and they are operating in the red. the same time, these depend on govern- 
ment orders, and they are a long way trom standing on their own. They are 
beset with the following problems. 


(1) They have weak fiscal foundations in addition to which looseness in the 
Operating attitude is seen. 


(2) They accept anything as long as it is contract research, and they do too 
many piddling jobs. There are problems in their meager cost awarerass. 


(3) They have too few full-time researchers, and the rate of dependence on 


external help is high. At the same time, researchers with practical experi- 
ence are very few. 








(4) The methods used in research surveys are easy-going and the contents 
of these surveys are primarily literature surveys. Abstract conclusions 
are common. 


(5) They have no other recourse but to depend on government orders. Since 
the projects associated with these government orders use the single fiscal 
year budget system, many of these are allowed very short research time. 


b) There is need to set up operational goals for think tanks, and there is 
need to break away from the complete dependence on government orders and ac- 
tively develop orders from private industry. The government offices should 
provide the following environmental conditions for the development of think 
tanks. 


(1) Enlarge the scale of each contract project. Use contracts extending 
over several years. 


(2) Improve the fee calculation method for contracts. 

(3) Expand the research subsidy framework. 

(4) Provide objective evaluation of the results of contract projects. 
5.4 Proposals on Japan's Science and Technology Policy 


Based upon the problems associated with Japan's science and technology policy 
stated in the prececing section, this section will examine policies for effec- 
tively promoting Japan's future science and technology policy. 


5.4.1 Government's Role in the Science and Technology Policy 


1) Clarityi.g Government's Basic Attitude Toward Science and Technology 
Policy 


(1) No consistent grand design was found in our country's science and tech- 
nology policy. Today when there are great hopes for the necessity of independ- 
ent development of science and technology, hammering out a basic plan for 
Japan's science and technology policy is very important. 


(2) There are gaps between politicians, jovernment officials, academic people, 
and the general public regarding what our country's science and technology 
policy should be, and there is some distrust among them. The government 

should take steps to gain the people's assent on what science and technology 
basically should be. If this distrust is not removed, there is the possibility 
that regardless of innovations in systems or implementation of subsidy policy 
nothing useful will be accomplished. 


(3) When the roles governments of other countries play are examined, it is 
possible to plot the governments on a continuous curve somewhere from plan- 
controlled type to a market priority type, according to the degree of each 








government's development leadership in science and technology. This inter- 
vention attitude on the part of government greatly controls the direction 

of science and technology, and there is need for the government to clearly 
specify its position. As science and technology assumes greater scale, its 
effects on the people's living becomes greater as a result of which there is 
need to improve the degree of planned control beyond what it has been in the 
past in Japan. 


2) Reform of Administrative Structure for Science and Technology Promotion 


(1) The Council for Science and Technology simply indicates the basic direc- 
tion Japan's science and Technology policy should take, and the actual policy 
is left in the authority of the various ministries and agencies. The evils 
of power struggles between ministries and agencies and vertical administra- 
tion make the execution of any comprehensive science and technology policy 
difficult. There is need to introduce some kind of system to coordinate the 
plans and policies of different ministries and agencies. 


(2) There are many science and technology projects that straddle over the 
administrative responsibility areas of many ministries and agencies. This 
often results in loose administration as a result of which efficient opera- 


tion of the projects becomes difficult. There is need for unified adminis- 
tration. 


(3) Qce a national research organ is established, it becomes difficult to 
redo the structure at a later date. This results in the multiple presence 
of the same type research organs or research organs out of tune with new 
science and technology environments, and there is need to put these in order 
through reorganization. 


3) Reform the Budget System 

(1) Beam in on the overall objectives of the science and technology policy, 
and introduce coordinating capability so that budget distribution from a uni- 
fied standpoint is made. 


(2) The principle of using past performance should be discarded and the op- 
portunity principle introduced for making budget approval. 


(3) Im addition to th single year budget system, introduce multiple fiscal 
year budget system. 


(4) Plana improvements in costs calculation mode. 
».4.2 Execution of Effective Policy to Promote Science and Technology 
the ODCD [as published] proposals (see pp 2-4 of this text) would be effec- 


tive in Japan as effective policies for the government to pursue in the 
science and technology policy. Here we will also take into consideration 








recent changes in the environment that envelopes science and technology 
and point owt a number of policies that come to mind. 


1) Promotion of Exchange of Scientists and Technologists 


There are strong leanings toward closed organization in universities, firms, 
and national and public research organs in Japan, and this situation is mini- 
mizing the mobility of their scientists and technologists. In Japan it is 
very difficuit to stimulate any transfer of affiliation of these people be- 
tween organizations. On the other hand, there is a possibi.ity of temporary 
exchange without shifting affiliation. On the other hand, any policy of ex- 
change is ineffective unless it has some appeal to the individual scientists 
and researchers. 


(1) Introduce a system for exchange of scientists and technologists between 
research organs under government control and between universities. At the 
same time, execute effective policy for meaningful research. 


‘* Abolish the professorship system within the universities and introduce v 
a project system, thereby increasing interchange between instructional staffs. 


(3) Newly establish an appealing system for resident study both domestically 
and abroad, and reinforce the existing systen. 


(4) Reinforce aid measures tor joint development projects and increase 
research and development efforts among firms. 


? 


2) Promotion of Technology Transfer 


There is increasing interest in technology transfer as one means of promoting 
efficient technology development in this period of recession. On the other 
hand, there is need to consider technology transfer that is not limited to 
the short term but for the long term as well. 


(1) Technology cooperation with lesser developed countries 


Japan’s technology trade export to lesser developed countries is increasing, 
but the transfer of Japan's leading technology is in a negative state, and it 
can be said that technology cooperation related to training and leadership is 
at a low state. As is evident from the increasing criticism from abroad, 
there is need for establishing a system to plan technology transfer and tech- 
nology cooperation with the lesser developed countries. The survey of the 
situations in these lesser developed countries and accurate understanding 

ot their needs are important to this end. 


(2) Reinforcement of international exchange 


Japan's international exchange with leading countries has been, to put it 
simply, one in which Japan has been on the receiving end. Our country has 
not maintained a stance in which it actively participates in the international 





activities of the leading rations and holds up her end of the activities. 
There is need to build up an active system of science and technology coopera- 
tion in the field of international activities. 


(3) As proposed in the science and technology white paper, there is need to 
activate various types of information distribution organs and promote tech- 
nology transfer within the country. This is designed to stimulate efficient 
technology development in individual enterprises. 


(4) There is need to renovate the patent system and promote efficient and 
appropriate handling of applications and requests for examination and thereby 
enable rapid and precise granting of patent authority. At the same time, there 
is need to make the patent system conform to the international system and 
quickly provide a system for domestic use. There is need to promote adminis- 
tration guidance so firms will encourage early patent disclosures. 


3) Position of Research and Development Desires of Private Interests 


(1) Provide funds and preferred tax treatment to stimulate research and de- 
velopment leanings of firms. At the same time, increase aid funds for research 
and development. 


(2) Almost all of the venture businesses are medium or small firms that have 
not been in existence very long, and this recession has placed these ventures 
in a precarious state. The Industry Research and Development Training Center 
established its research and development publicity and clarification commenda- 
tion system in January 1977, and there is need for even more administrative 
considerations to avoid nipping the buds of venture businesses. 


(3) The government can use its influence on the market to which technology 
conforms and thereby exert great influence on incentive for innovation. It 
is desirable that this procurement capability of government be utilized to in- 
crease desires for research and development on the part of the private sector. 


(4) Positive second looks should be directed at untrodden innovative technology 
of leading nature and great spinoff effect that supports the technology inno- 
vation of the next generation in our country and suitable aid policy for tech- 
nology development to fulfill the nation's needs. 


5.4.3 Method of Selecting Research Subjects 


it is very important for a country such as Japan that is poor in resources 

and has to depend on trade that every effort be made to develop its science 
and technology capability to rank with the best in the world. The investing 
ot research funds in all areas in order to make active use of its limited man- 
power and material resources and effectively develop science and technology 
activities is beyond its means. It is necessary to give priority to special 
research areas and selectively apply research funds in the‘tr direction. This 
is particularly important today whea the economic atmosphere is in a state of 
recession, and this selective research funding becomes an even more important 
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subject. The Agency of Industrial Science and Technology has been engaged 
from March in reassessing its research themes along the lines of unexplored 
innovative technology that were on file since JFY 1978. 


the government's science and technology policy should be aware of the two 
types of research areas that are present relative to priority assignments in 
the research areas. One is the use of a policy to further reinforce a re- 
search area in which success presently has been realized and the other is the 
adoption of a policy for fostering research areas with future potentials. 

The domestic technological and market opportunities along with foreign ex- 
ternal factors should be taken into account after which a course is steered 
to achieve the proper balance between the two policies and thereby effect 
smooth improvement in science and technology capabilities over the long tern. 
The tormer is a policy based on short-term viewpoints while the later is a 
policy judged from the long-term basis. The science and technology white 
paper of last fiscal year was aimed at the effective utilization of technology 
already accumulated within the country and proposed more efficient research 
and development. The management to realize its immediate effect comes under 
the first named policy. On the other hand, there is ready tendency for en- 
phasizing this short-term policy in times of recession and lightly regard the 
long-term policy, but the appropriate balance should be carefully conside:ed 
for the selective funding that follows as far as the government's policy is 
concerned. 


The policy for fostering latent technology that is associated with the latter 
can be considered more difficult to manage than the development promot ion 
policy of the former. At the same time, the history of Japan's science and 
technology policy shows a record of inexpertness with regard to the nurturing 
concept of the latter. Attention needs to be directed to the following points 
in order to promote the latter policy. 


(1) Maintain a consistent basic policy over the long run. 
(2) Allew flexibility in the operation of the policy. 


(3) Make qualitative technology assessment and technological predictions to 
check the future potential of the research and development and review the 
prospects. 


(4) Prepare a system by which research and development can be arrested in- 
mediately, regardless of which research and development funds have been ex- 
pended in the past, whenever the particular research and development loses 
its future potential or when it is determined that further development is 


meaningless as a result of changing environmental conditions and it is decided 
that research and development efforts of the past have lost teir significance. 
5.4.4 Establishment of Scientific Methodology Related to Technology Develop- 


ment 





The establishment cf scientific methodology related to technology develop- 
ment becomes necessary in order to promote science and technology policy. 
Research in this area is very much behind in Japan. One factor here is the 
law degree of interchange between social sciences and natural sciences. 
Another factor is the poor plight of the social sciences. There is need 

to set up methodology not only for the present social sciences but for social 


engineering, environmental science, systems engineering, and policy science, 
and innovation as well. 


Some specific contents of sethodology that should be established are listed 
below centered on hardware development. 


(1) Development of methodology and procedures of technology development 
(2) Development of sethodology and procedures for various assessments 
(3) Development of methodology and procedures of technology prediction 
(4) Research on research management 

(5) Research on technology transfer 


(6) Development of social indices (such as technology development indices, 
technology differential indices, etc) related to science and technology 


The above methods theory and methods gust be widely approved by society and 
their valwes recognized. Otherwise, they are meaningless. Demonstration ex- 
periments have to be conducted and their adaptability to Japan's environment 
should be verified in order to achieve this end. 
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